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FOREWORD 


The  project  documented  in  this  report  received  funding  under  the  Innovative 
Housing  Grants  Program  of  Alberta  Department  of  Housing.  In  May  1986  the 
Alberta  Department  of  Housing  was  amalgamated  with  Alberta  Municipal  Affairs 
which  is  now  responsible  for  issuing  this  report. 

The  Innovative  Housing  Grants  Program  is  intended  to  encourage  and  assist 
housing  research  and  development  v^ich  will  reduce  housing  costs,  improve 
the  quality  and  performance  of  dwelling  units  and  subdivisions,  or  increase 
the  long  term  viability  and  conpetitiveness  of  Alberta's  housing  industry. 

The  Program  offers  assistance  to  builders,  developers,  consulting  firms, 
professionals,  industry  groups,  building  products  manufacturers,  municipal 
governments,  educational  institutions,  non-profit  groups  and  individuals. 
At  this  time,  priority  areas  for  investigation  include  building  design, 
construction  technology,  energy  conservation,  site  and  subdivision  design, 
site  servicing  technology,  residential  building  product  development  or 
improvonent  and  infomation  technology. 

As  the  type  of  project  and  level  of  resources  vary  fron  applicant  to 
applicant,  the  resulting  documents  are  also  varied.  Comments  and 
suggestions  on  this  report  are  welcone.  Please  send  conments  or  requests 
for  further  information  to: 

Innovative  Housing  Grants  Program 
Alberta  Municipal  Affairs 
10050  -  112  Street 
Edmonton,  Alberta 
T5K  2J1 


Telephone:     (403)  427-8150 
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EXECUTIVE  SUMMARY 


The  objective  of  our  project  was  to  investigate  the  Japanese 
building  code  approval  process  as  it  applies  to  Alberta 
produced  building  products.  At  the  time  the  project  began  in 
April  1985,  Jager  Industries  Inc.  and  Sanwa  Home  Inc.  (Tokyo) 
had  agreed  to  form  an  Alberta  company,  Jager-Sanwa  (Alberta) 
Inc.,  which  would  export  Alberta  building  technology  and 
materials  (including  Jager's  technology  and  products)  to 
Japan  and  distribute  them  to  Sanwa  and  other  homebuilders . 
Sanwa  is  a  medium  size  homebuilder  (1000  units  in  1985)  which 
had  recently  switched  from  the  traditional  to  the  2x4  method 
of  house  construction.  Sanwa  had  developed  a  successful 
marketing  program  based  on  citing  an  Alberta  connection  and 
was  anxious  to  use  Alberta  products  in  their  homes  whenever 
possible  and  practical.  Sanwa's  initial  priorities  were  to 
ensure  a  reliable  source  of  lumber  of  the  desired  quality;  so 
our  initial  efforts  concentrated  on  translating  the  lumber 
quality  requirements  into  grading  rules  which  could  be 
understood  by  Alberta  sawmills.  On  two  occasions,  Sanwa  sent 
people  to  Alberta  to  regrade  dimension  lumber  to  their 
standards  and  in  both  cases,  the  lumber  was  shipped  to  Japan. 
Jager  sent  people  to  Japan  in  both  cases  to  reinspect  the 
lumber  and  to  learn  more  about  the  process  of  code  approvals. 

One  significant  discovery  was  that  all  building  materials 
must  bear  a  J.A.S.  stamp  (Japan  Agricultural  Standard).  The 
J.A.S.  stamp  is  only  available  to  builders  or  suppliers  who 
operate  a  plant  in  Japan  and  they  must  bear  the 
responsibility  for  products  which  they  stamp.  Since  Sanwa 
Home  did  not  have  a  J.A.S.  certified  plant,  our  whole  project 
was  put  on  hold  until  such  time  they  could  buy  or  build  a 
plant  and  obtain  the  J.A.S.  certificate. 


Due  to  the  relationship  between  Jager  and  Sanwa,  it  was  not 
appropriate   for  Jager   to   talk   to   other   Japanese  builders  or 

suppliers,    so   almost   all   of   the   information  we  gathered  was 

through    Ganwa.      As    a    result,    we   have    not    completed  our 

objectives    to    the   extent   contemplated.      We   did  however, 

gather  much   valuable    information   which  may  be   useful  to 

Alberta    s a wm i 1 1 e r s /wh o 1 e s a  1 e r s    and    building  products 

manufacturers  who  may  wish   to  explore  alternate   avenues  of 

distribution   to  Japan.      Whatever   avenue   of  distribution  you 

choose,    in   the   end   your   products  must   go   through   a  J.A.S. 

certified  plant  for  distribution  in  the  Japanese  market.  The 

J.A.S.    plant   must    accept    the    responsibility    for  those 

products   so  you    (or   the   importer)   must  convince  them  of  the 

quality  and   reliability.      The   Japanese   generally   seek  long 

term  relationships  so   they  want  to  thoroughly  check  out  your 

commitment   to   supply   the  market.      These   relationships  take 

time   to  develop   and   the   Japanese  business   system  can  become 

frustrating  to  North  American  businessmen  who  are  accustomed 

to  making   deals   fairly  quickly.      You  are  better  off   to  work 

through  experienced  exporters  or  Japanese  importers  unless  you 

are  ready  to  commit  time  and  patient  persistence. 

The  market  is  large  (1.1  million  housing  starts  per  year)  and 
the  Japanese  are  receptive  to  North  American  housing  products 
and  technology  as  they  are  trying  to  emulate  the  North 
American  lifestyle.  The  so  called  "2x4"  method  of  building 
houses  conjures  up  images  of  North  American  lifestyle  as  well 
as  a  building  technology.  The  highly  industrialized  factory 
built  housing  method  appears  to  have  peaked,  probably  due  to 
low  profit  margins  and  the  traditional  method  (post  and  beam) 
is  declining  (probably  due  to  highly  skilled  labor 
requirements) .  The  "2x4"  method  is  growing  rapidly  and  being 
encouraged  by  the  government  through  favorable  financing. 
The  Japanese  are  under  intense  pressure  to  open  up  their 
markets  and  their  tendency  is  to  yield  ground  in  areas  where 
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they  can  still  add  value  in  Japan.  Primary  and  secondary 
forest  products  and  some  other  building  products  fit  well 
into  this  plan.  Highly  manufactured  products  usually  need 
more  adaptation  before  they  are  suitable  to  the  Japanese 
market . 

There  appears  to  be  no  insurmountable  obstacles  provided  you 
are  competitive,  committed  for  the  long  haul  and  willing  to 
adapt  your  products  to  their  market  needs.  The  system  is  in 
place  however,  to  stop  you  short  if  you  are  uncommitted  or  if 
your  product  may  harm  their  local  industry. 
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1.0 


INTRODUCTION 


The  purpose  of  this  study  was  to  investigate  and  test 
the  procedures  for  securing  Japanese  regulatory 
approval  of  selected  Alberta  residential  building 
products  and  to  identify  ancillary  obstacles  to 
penetration  of  the  Japanese  market. 

The  perception  that  Japan  is  a  closed  market, 
protected  by  an  array  of  tariff  and  non-tariff  trade 
barriers,  language  and  cultural  differences,  as  well 
as  the  apparent  transportation  disadvantage  faced  by 
Alberta  building  materials  suppliers  compared  to 
their  counterparts  on  tidewater,  have  been  sufficient 
reason  for  most  Alberta  companies  to  ignore  Japan  and 
other  Pacific  Rim  markets. 

Our  investigation  was  focused  through  Sanwa  Home  Inc. 
of  Tokyo.  Sanwa  was  a  builder  of  traditional  homes 
when  we  met  them  in  1984  .  They  had  grown  to  about 
600  units  per  year  and  became  interested  in  the  "2x4" 
method  of  construction  which  was  growing  in  Japan. 
The  "2x4"  method,  as  it  is  known  in  Japan,  is  typical 
platform  frame  construction  common  in  North  America 
and  is  also  synonymous  with  North  American  lifestyle 
which  many  Japanese  wish  to  emulate. 

Sanwa  executives  made  several  trips  to  Canada  to 
investigate  "2x4"  technology  and  through  Alberta 
Housing  were  introduced  to  Jager  Industries  Inc. 
They  became  very  interested  in  prefabricated 
components  (roof  trusses)  which  Jager  had  helped 
pioneer  in  the  Canadian  market  in  the  early  60 's  and 
also  the  more  recent  introduction  of  Wood  I  Beams. 
At  the  same  time,  they  were  introduced  to  Oriented 
Strand  Board  (OSB)  from  Pelican  Mills,  Edson  Alberta, 
which   Jager   uses   as   the  web   for    its   I-Beam.  Sanwa 
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came  to  view  Alberta  as  the  spawning  ground  for  new 
technology  in  the  evolution  of  the  "2x4"  method  of 
building.  Since  Jager  was  also  a  homebuilder  with 
connections  to  a  variety  of  suppliers,  they  sought  to 
establish  closer  connections.  In  1985  they 
completely  dropped  the  traditional  (post  and  beam) 
method  of  construction,  switched  to  the  "2x4"  method 
and  heavily  advertised  their  connections  in  Alberta. 
As  a  result  they  sold  1,000  units  in  1985. 

As  their  first  priority,  ahead  of  trusses  or  I-Beams, 
was  to  find  reliable  sources  of  lumber  we  focused  our 
investigation  on  primary  forest  products.  During 
this  process,  we  gathered  information  which  would  be 
applicable  to  a  variety  of  building  products  or 
components.  We  sent  two  trial  shipments  of  lumber, 
graded  to  perceived  Japanese  requirements  and  tested 
a  new  anti  stain  chemical,  learned  the  most  economic 
methods  of  shipping  bulk  materials  to  Japan  from 
Alberta  and  discovered  some  of  the  non-tariff  trade 
barriers . 

As  our  main  source  of  information  was  Sanwa  Homes 
some  of  our  findings  must  be  considered  unverified. 
Our  relationship  with  Sanwa  made  it  inappropriate  to 
talk  to  other  builders  or  Japanese  importers.  At 
times  it  appeared  to  us  that  Sanwa  was  inconsistent. 
This  may  have  been  because  the  "2x4"  method  was  new 
to  them  and  they  were  also  learning  about  the 
materials  distribution  system  and  the  approval 
process  in  their  country. 

Table  #1  lists  the  major  2x4  builders  in  Japan  to 
provide  a  perspective  on  the  status  of  2  x  4 
construction  in  Japan  and  Sanwa's  place  in  it. 
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TABLE  #1 


2X4 

HOME  BUILDERS 

IN 

JAPAN 

ESTIMATE 

+ 

UNITS 

;  BUILT 

UNITS  IN 

NO. 

COMPANY  NAME 

OFFICE 

IN 

1984 

1985 

RATIO 

1 

Mitsui  Homes 

Tokyo 

5, 

342 

6,000 

112.3 

2 

Taisai  Const. 

Tokyo 

930 

1,000 

107  . 5 

3 

Taihei  Homes 

Tokyo 

924 

2,000 

216.4 

4 

Iwatani  Mfg. 

Osaka 

865 

1,000 

115.6 

5 

Sanwa  Const. 

Tokyo 

843 

1,200 

142.3 

6 

Sekisui  House 

Osaka 

825 

1,000 

121.2 

7 

Eidai  Mfg. 

Osaka 

802 

1,000 

124.6 

8 

Tokyu  Realty 

Tokyo 

746 

930 

124.6 

9 

Kinoshita  Const. 

Tokyo 

615 

747 

121.4 

10 

Daiken  Industries 

Osaka 

590 

600 

101.6 

11 

Saibu  Realty 

Tokyo 

460 

500 

108.6 

12 

Dai-Ichi  Woodwork 

Tokyo 

446 

410 

91.9 

13 

Daiei  Homes 

Nagoya 

410 

450 

109.7 

14 

Plec  Homes 

Hiroshima 

350 

430 

122.8 

15 

Sumitomo  Realty 

Tokyo 

323 

850 

263.1 

16 

Shin-Showa  Homes 

Chiba 

315 

385 

122 . 2 

17 

Kumada  Const. 

Kobe 

305 

335 

109.8 

18 

Kanebo  Housing 

Tokyo 

300 

500 

166.6 

*19 

Sanwa  Homes 

Tokyo 

290 

1,000 

344  .8 

20 

Kintetsu  Homes 

Kanazawa 

253 

335 

132.4 

21 

Tokyu  Const. 

Tokyo 

250 

320 

128  . 0 

22 

Nippon  Homes 

Tokyo 

230 

300 

130.4 

23 

Akita  Ind. 

Akita 

230 

230 

100  . 0 

24 

Neo  Homes 

Takamatsu 

220 

345 

156.8 

25 

Heian  Const. 

Kyoto 

220 

240 

109.0 

26 

Sekisui  Chem.  Ind 

Osaka 

200 

400 

200.0 

27 

Fu j  iwa 

Tokyo 

197 

270 

137.0 

28 

Shokusan  Homes 

Tokyo 

187 

250 

133.6 

29 

Nissei  Build  Ind. 

Kanazawa 

162 

200 

123.4 

30 

Nomura  Realty 

Tokyo 

153 

175 

114.3 

17, 

983 

23,402 

130.1 

Source:     Nikkei  Shohin  Joho  85.6.10 
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2.0      TRIAL   SHIPMENT  AND   IDENTIFICATION   OF  REQUIREMENTS 

2.1     JAPANESE  APPROVAL   PROCESS  AND   STANDARD   FOR  LUMBER. 

2.1.1  Official  Japanese  Standards. 

The  official  Japanese  standards  for  lumber 
are  issued  by  the  Minister  of  Agriculture, 
Forestry  and  Fisheries  under  the  heading 
"Japanese  Agricultural  Standard  (JAS)  for 
Structural  Lumber  for  Wood  Frame 
Construction"  SIS-4,  March  1983.  Translated 
by  Japan  External  Trade  Organization 
(JETRO) ,  it  is  included  as  Appendix  "A"  of 
this  report.  We  note  that  lumber  used  in 
home  construction  is  the  "A  class  1st  grade 
framing  lumber". 

2.1.2  Operational  Standards  for  Consumers. 

There  are  no  written  operational  standards 
for  consumers,  although  reportedly  consumers 
do  in  effect  set  standards  by  their 
expectations.  Sanwa  told  us  that  the  lumber 
shipped  to  Japan  from  B.C.  and  Oregon  mills 
is  typically  run  through  a  precut  plant  in 
Japan.  The  precut  plant  usually  rejects  20% 
of  it.  This  20%  must  be  upgraded  by  cutting 
out  defects.     In  the  end  4%  is  lost. 

It  is  expected  that  the  B.C.  mills  are 
following  the  Guidelines  for  Japanese 
Canadian  Lumber  Standard  (CLS)  Table  #2.  A 
comparison  of  how  this  varies  from  National 
Lumber  Grading  Authority  (NLGA)  is  shown  on 
Table  #3.  We  also  obtained  a  document 
called  Standard  Grading  Rules  of  Dimension 
Lumber   for   Internal   Use,   Table   #4,   which  is 
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the  requirements  of  another  Japanese  home 
component  company. 

We  attempted  through  our  first  trial 
shipment  to  Sanwa  to  determine  what  grading 
rules  to  follow  in  order  to  achieve  zero 
rejects  (to  make  it  unnecessary  to  cut  out 
defects) .  These  rules  are  outlined  in  Table 
#5.  This  worked  reasonably  well  on  studs, 
but  when  extended  to  the  second  shipment  of 
random  length,  there  appeared  to  be  a  change 
in  the  rules,  although  this  was  denied. 
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TABLE  n 

GUIDELINES  FOR  JAPANESE 
CANADIAN  LUMBER  STANDARDS 


(t2.   StTuetuml    a^nd  Rp^^pr 

Duanaa.La  ana  oeccer 

Compression  Wood 

None  in  readily  identifiable 
and  damaging  form 

Same 

Grub  Worm  Holes 

None 

Pin  Worm  Holes 

10  per  2* 

Sapstain 

Light  20%  volume-10%  of  pes. 

Heartstain 

Light  50%  volume-10%  of  pes. 

Unsound  wood 

None 

White  specks 

Pockets 

1  square  inch 

Warp    (Crook,  Twist, 
^  Bow) 

.2%  of  the  length 

.3%  of  the  length 

Slope  of  grain 

1  in  3 

1  in  4 

Shake  -  on  ends 

-  not  through 

-  through 

Max,  -1  thickness 

Same 

2' 

Splits 

Width  of  pee. 

Torn  grain 

Max.  1/3"  deep 

Skip 

-Hit  &  Miss  -  30%  of  surface 

Wane 

1/3  width  X  i/J  thicKness 
full  length 

Spike  knots 

1/3  displacement 

1/3  displacement 

Knots 

2x3 

2x4 

2x6 

2x3 

2  X  10 

2  X  12 

4x6 

Wide  face 
Firm  and  Tight 

Holes  * 
Unsound 

Wide  Face 

Edge 

Centre 

Firm  and  Tight 

Holes  *, 
Unsound 

7/8 

7/3 

7/C 

1 

U 

2 

U 

2 

U 

1-7/8 

2-7/8 

2h 

2 

H 

2^i 

3-3/4 

4-3/4 

3 

2 

2 

Ik 

1'  Holes,  1  in  2' 
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TABLE  #3 

2  &   BETTER  AND   STANDARD  &  BETTER 


Substantially 
Different  

Pockets 

Skips 


More  or  Less 
the  Same 


NLGA  * 


Sapstain 


Heartstain 


Wane 


Warp 


White  Specks 
Honeycomb 


Slope  of  Grain 
Splits 


Compression 
Wood 


Shake  on  Ends 

Through 

Not  Through 


Not  Limited 

Hit  &  Miss 

5%  of  pos.  1/16" 

Full  Length (l/8"x2' ) 

1  in  8  2  &  Btr 

1   in  4  Stand  &  Btr 

1  1/2  X  width  of 
piece 

Not  Limited 


Not  Limited 


Japanese  ** 
Requirements 

1  square  inch 

Hit  &  Miss 
30%  surface 
1 .  5mm 


Same  as  NLGA 


Width  of  piece 

Light  20%  Volume 
10%  of  pieces 

Light  50%  Volume 
10%  of  pieces 


1/3  Thickness  x  1/3  Width 
Full  length 

5%  of  pieces  2/3  Thickness 
1/2  Width  for  1/4  Length 


Same 


Light 

Not  Permitted  in 
Readily  Identifiable 
and  Damaging  Form 

Max  1/2  thickness 
2' 

3'   up  to  1/4  length 

Firm  1/3  Face 

Firm  1  1/16  Width 
X  2' 


1/2  of  NLGA 
Same  as  NLGA 


Same  as  NLGA 
Same  as  NLGA 
2' 


None 
None 


Checks 


Unsound  Wood 


Surface  Seasoning 
Not  limited 

Through  checks  Same  as 
Shake  or  Splits 

None  None 


Same  as  NLGA 


Knots  Various  Same  as  NLGA 

*  JAS  600  Grading  Rules  for  "2x4  lumber"  only  differs  from  NLGA  with 
respect  to;  White  Specks,  Honeycomb  disallowed  in  Stand  and  #2;  skip 
tolerances  =  1.5mm;   shake  measured  different. 


**  Predominantly  reflects  requirements  of  a  major  Japanese  2x4  home 
builder;   others  may  differ. 


Source:     NLGA,  COFI,  CLMA 
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TABLE  #4 

STANDARD  GRADING  RULE  OF  DIMENSION  LUMBER 
FOR   INTERNAL   USE  OF  A  JAPANESE  COMPANY 


Structual  Joists  and  Planks 

Light  Framing 

No.  2 

Stan 

dard 

Vide  Pace 

Thickness 
side 

Vide  Face 

Thickness 
side 

Knot  Hole 
(Unit:    mre)  . 
Size 

Knots 

Hole 

Knot 
Hole 

Knot 

Hole 

Knot 

Edge 

Center 

2x3 
2x4 
••2x6 
2x8- 
.  •      2  X  10 
2  X  12 
4x4 

22 
3Z 
48 
64 
83 
95 
51 

22 

51 

73 

89 
108     •  • 
121 

51 

22 
32 
38 
51 
64 
76 
32 

38 
51 

51 

25 
32 

•  32 

23 
22 

Group  Knot  NBP 
of  Hole 

(Vorm  Hole, Pinhole) 

Double  abore  figures  or  less 
max.  1  holt  per  6pcin, 

-  ditto  - 
Max.  1  hole  per  60cffl. 

Spike  knots 
entirely  across 
face 

1/3  or  less 

1/3  or  less 

Unsound  vood 

Slight 

Slight 

Stain 

Slight 

-  ditto  - 

Vane 

1/3  thick  1/3  width 

-  ditto  - 

STilits  &  ahftke 
Splits: 

One  side 

1.5  or  less  of  vidth 
60cD  or  less 
90cm  or  less 

1.5  or  less  of  vidth 
60cm  or  less 
90co  or  less 

Manufacturing 
imperfection 

.No  trouble  for  use 

No  trouble  for  use  • 

Crook 

0.13?S 

0.3?i 

Crook  of  stiud 

2.5mm  or  less 

Bov  or  tvist 

Slight 

Not  conspicuous 

Average  annual 
ring  width 

6mm  or  less 

-  ditto  - 

Slope  of  grain 

120mm  or  less 
• 

250mm  or  loss 

Other  defeoif 

Hc!  treublf  for  use 

-  ditto  - 
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TABLE  #4  continued 


1)  Wane 


2)  Fissures 


1  .  Thickness 

(A)  Should  be  no  less  than  30  mm 

2.  Width 

(B)  Should  be  no  less  than 

60mm  for    2  x  ^ 

95mm  for  2x6 

127mm  for  2x8 

l60mm  for    2  x  10 


(C)  +  (D)      =    1.5  X  (E) 
2 

Average  linial  length  should  be  not 
more  than  1.5  times  of  width. 


b.     Spl i t 


(G)     Should  not  be  more  than  6000mm 
at  the  longest. 


c.     Other  Shakes 


Length  of  (K)  should  not  be  more  than 
900mm  at  the  longest. 
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TABLE  #4  continued 


3)     Crook,  Spring 


-  10  - 


TABLE  #5 

TELEX  QUANTIFYING  SANWA  GRADING  RULES 


18   Sep  85 

TELEFAX  03-982-5100 
SANWA  HOME  INC. 
TOKYO  JAPAN 

ATT.:      MR.   MORIKATSU  INOUE 

The  second  lumber  trial  shipment  will  be  graded  based  on  the  results 
obtained  during  the  grading  of  the  first  shipment  from  Erith  Tie  Co. 
Ltd.  The  95%  acceptance  was  also  considered  in  establishing  the 
various  criteria. 

Accordingly  the  grade  requirements  are: 

1.  All    the   pieces   will    satisfy   the   appropriate   North  American 
lumber   grade   as  defined  by   the   NLGA  grading   rules.      This    is  a 

basic  requirement. 

2.  In   addition  each  piece  will  demonstrate   equal   or   better  quality 
as  defined  by  the  following  properties  and  criteria: 


Wane 

0.28" 
7 .  1mm 

(D) 
(D) 

X  19.75" 

X  502  mm 

(L) 
(L) 

Knot 

(Edge  and 

regular ) 

1.1" 

28mm 

(0) 
(0) 

Twi  St 

0.21" 
5 . 33mm 

Pitch 

0.75" 

19mm 

(W) 
(W) 

X  12.25" 

X  31 1mm 

(L) 
(L) 

Bow 

0.26" 
6 .60mm 

Pocket 

0.18"  (W) 
4.  57mm  (W) 

X  8.10" 

X  206mm 

(L) 
(L) 

Crook 

0.224 
5 . 60mm 

Too  many 

knots 

19  knots 

or  more 

Shake 

9.75" 

248mm 

(L) 
(L) 
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Planer  Skip 

Fungal  Stain 
White  Specs 
Rot 

Thorn  Grain 

Pin  Hole 
Legend  : 


0.08" 

2min 


(W) 
(W) 


X  13.90" 

X  353  mm 


(L) 
(L) 


75% (S)  or  less  stained  area 
None  0%  (S) 


0.70"    (W)    X   6.75"  (L) 

18mm   (W)   X  171mm  (L) 

2.5"    (W)    X   11.5"  (L) 

635mm   (W)   x  292mm  (L) 

38  pin  holes  or  less 

D  =  Depth 
L  =  Length 
0  =  Diameter 
W  =  Width 
S  =  Surface 
%  =  Percent 
"  =  Inches 
mm  =  Millimetres 


Please  review  and  acknowledge  or  comment  as  necessary. 
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2.2      IDENTIFY  AND  TEST  ANTI   STAIN  TREATMENTS  REQUIRED. 

Treatment  is  required  by  the  Japanese  to  eliminate 
the  development  of  fungus  on  the  wood  during  ocean 
shipment  and  storage.  There  is  no  prescribed 
chemical  formula  that  must  be  used;  anything  that 
does'  the  job  will  suffice.  The  prevalent  anti- 
stain  treatment  in  evidence  is  (NaTCP)  sodium 
tet r achor ophenate /  which  has  been  the  industry 
standard.  However,  the  wood  treated  in  this  way 
becomes  discoloured.  The  treatment  from  Aditi 
Research,  which  was  used  in  the  trial  shipment,  is 
clearly  superior  for  two  reasons:  the  treatment  is 
non-toxic  and  is  thereby  safe  for  workers  and  the 
environment,  and,  the  treatment  preserves  the 
natural  colour  of  the  wood.  Sanwa  Home  Inc.  did 
not  seem  concerned  with  the  toxicity  of  the 
alternative  treatment;  however,  they  were  very 
pleased  with  the  natural  colour  which  characterized 
the  sample  treatment. 

The  first  trial  shipment  was  stripped  and  dipped 
into  a  vat  containing  the  Aditi  solution.  This  is 
not  a  recommended  method  as  it  is  inefficient. 
However  a  few  minutes  in  the  solution  resulted  in  a 
treatment  which  worked  successfully  (i.e.  the 
lumber  did  not  turn  black  on  its  journey) . 

The  second  shipment  was  treated  with  the  same 
solution  but  the  process  used  an  "automatic  dip 
tank"  specially  constructed  by  Jager  Industries 
Inc.  (see  attached  photo  -  Figure  #1  on  page  16) . 
The  2x4 's  were  automatically  fed  sideways  into  the 
notches  on  the  wheels.  The  wheels  slowly  turn, 
carrying  the  lumber  through  the  solution  for  a 
duration  of  30  seconds.     They  are  automatically 
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ejected  on  the  other  side  and  sent  to  an  automatic 
stacker    (also  constructed  by  Jager   Industries  Inc.) 

In  the  second  shipment,  three  different  treatment 
levels  were  tried  (varying  amounts  of  anti- 
fungicide).  Some  were  run  through  twice.  All 
performed  equally  well. 

Another  experiment  was  conducted  with  the  treatment 
chemical  (which  is  98%  water)  to  assess  required 
dip  times  and  the  affect  on  frozen  lumber.  Some  of 
the  chemical  was  colored  with  a  dye.  Pieces  of  2x4 
were  placed  in  it  for  periods  ranging  from  15 
seconds  to  5  minutes.  Some  were  frozen  pieces  and 
some  were  at  room  temperature.  The  pieces  were 
then  cut  and  examined.  There  did  not  appear  to  be 
any  perceptible  difference  in  how  far  the  colored 
solution  penetrated  the  lumber.  On  all  pieces,  it 
penetrated  approximately  1/16"  on  the  faces  and 
3/8"  on  the  ends.  This  leads  us  to  believe  it  may 
be  possible  to  speed  up  the  "automatic  dip  tank" 
to  36  pcs/min  and  alternately  that  the  solution  can 
possibly  be  applied  satisfactorily  using  the 
"spray"  methods  presently  used  in  some  sawmills  to 
apply  anti-stain  chemicals. 

It  is  worthwhile  to  note  that  the  lumber  industry 
is  currently  seeking  an  alternate  treatment  to  the 
present  highly  toxic  material  NaTCP  because  of  its 
dioxin  impurities  and  tight  supply.  Forintek 
Canada  Corporation  is  currently  studying  eleven 
alternate  chemicals.  It  is  not  known  at  this  time 
how  the  Aditi  chemical  will  compare  with  the  other 
eleven  chemicals.  Our  successful  use  of  the  Aditi 
chemical  on  two  trial  shipments  was  certainly  not 
conclusive   proof   of   effectiveness    in   all  weather 
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conditions  or  over  extended  periods  of  time,  but  is 
an  encouraging  indication. 
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FIGURE  #1 
AUTOMATIC  DIP  TANK 


-  16  - 


2.3     PACKAGE  SHIPMENT. 

Loading  lumber  into  containers  requires  special 
bundle  sizes  in  order  to  maximize  the  load  and 
minimize  the  cost  of  transport. 

We  found  the  most  economical  solution  was  to  use  40 
ft.  containers  rated  at  60,000  lbs.  This  means  you 
can  have  a  payload  of  25  metric  tonnes  (55,000 
lbs)  .  Since  dry  Alberta  SPF  usually  weighs  1600- 
1800  lbs  per  thousand  board  ft.,  this  means  you 
should  be  able  to  ship  between  30,000  and  34,000 
board  ft.   in  a  container. 

We  were  told  that  these  heavy  40'  containers  would 
be  readily  available  provided  that  there  was  either 
a  regular  demand  or  some  reasonable  notice  given. 
Other  special  containers  such  as  extra  height  or 
open  top  containers  would  be  difficult  to  count  on. 
This  means  the  containers  must  be  end  loaded  and 
the  bundle  size  is  restricted  by  the  door  size. 
The  door  is  90"  wide  which  requires  that  your 
bundles  of  2x4  be  no  more  than  12  wide  permitting 
two  bundles  or  24  pes.   in  width. 

The  height  of  the  door  is  normally  92".  We  found 
we  could  comfortably  go  three  bundles  high  with 
each  bundle  containing  18  pes.  high,  and  2x4  blocks 
between  bundles. 

The  inside  length  of  the  container  is  39*6".  As 
dimension  lumber  comes  in  increments  of  two  feet, 
the  maximum  length  that  can  be  used  is  38  feet.  If 
possible  the  loads  should  be  planned  so  that  the 
full  38'  is  used.  This  can  be  achieved  with,  for 
example,    the   following    length   selections   on  the 
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left  side  of  the  container  8',  8',  10',  12*  =  38» 
and  on  the  right  side,   load  12',   14',   12'   =  38'. 

Another  example  would  be: 

left  side  -  16',   14',   8'   =  38'  and 

right  side  -  14',   14',   10'=  38'. 

Our   fully  loaded  container  now  has   2  bundles  wide, 
24  pes  and  3  bundles  high  =  54  pes: 
24  X  54  =     1,296  times     38  ft. 

=  49,248  lin  ft.  or 

=  32,832  bd.  ft. 
This  is  a  legal  load  for  the  container  provided  our 
lumber  weighs  no  more  than  1675  lbs/thousand  bd  ft. 

2.4     TRANSPORT  ALTERNATIVES  AND  COSTS. 

On  January  1,  1986  the  Alberta  Government 
established  a  Crown  Corporation,  Alberta  Intermodal 
Services,  which  established  container  ports  in 
Calgary,  Edmonton  and  Vancouver.  They  negotiated  a 
long  term  contract  with  CP  Rail  with  a  view  to 
reducing  the  cost  of  carrying  marine  containers 
between  Alberta  and  Vancouver. 

Mills  in  B.C.  do  not  have  this  alternative.  They 
must  truck  their  lumber  to  Vancouver  from  as  far 
away  as  Prince  George.  The  lumber  is  then  stuffed 
into  containers  in  Vancouver  and  the  containers 
loaded  on  ships. 

This  is  an  alternative  for  Alberta  mills  as  well, 
but  the  cost  of  trucking  to  Vancouver  appears  to  be 
higher  than  the  combined  cost  of  trucking  it  back 
to  Calgary  or  Edmonton  where  it  would  be  loaded 
into  containers  and  railed  to  Vancouver. 
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It  does  not  appear  to  be  practical  to  load  the 
containers  at  the  mill  as  the  heavy  containers 
cannot  be  hauled  over  the  road  legally  except  with 
specialized  equipment.  Also  this  would  require 
dock  level  loading  facilities  at  the  mills  in  order 
to  efficiently  load  the  containers  from  the  end. 

The  possible  disadvantage  at  the  moment  is  the  lack 
of  service  and  facilities  in  Calgary  and  Edmonton 
which  are  specialized  in  loading  lumber  into  end 
load  containers.  These  facilities  are  not 
expensive  or  complex,  so  it  should  not  be  difficult 
to  encourage  their  establishment  if  any  volume  is 
demonstrated.  In  Vancouver,  it  costs  $100-150  to 
have  the  lumber  stuffed  into  a  container. 

Ideally  these  facilities  would  be  established  right 
at  the  container  port  in  order  to  prevent  possible 
problems  hauling  heavy  containers  over  the  road  and 
this  would  also  reduce  the  cost  of  spotting  and 
picking  up  containers.  One  company  quoted  us 
$126.00  just  for  spotting  the  container  and  picking 
it  up  at  a  distance  of  less  than  five  miles. 

The  present  cost  of  shipping  a  40'  container  to 
Vancouver  from  either  Calgary  or  Edmonton  via 
Alberta  Intermodal  Services  is  $526.00.  This  cost 
is  the  same  for  a  light  40'  container  or  a  heavy 
one  (25  metric  tonnes)  .  The  cost  of  spotting  and 
picking  up  containers  can  vary  considerably.  A 
local  situation  with  volume  movement  could  be  had 
as  low  as  $40  .  00  .  This  could  run  to  several 
hundred  at  a  remote  mill  site.  Also  to  be  added  is 
$99.00  terminal  service  charges.  It  should  be 
noted  this  charge  is  the  same  whether  the  lumber  is 
trucked   to  Vancouver   terminals   or   handled  through 
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the  Calgary  or  Edmonton  container  ports.  Another 
cost  is  stuffing  the  containers  ($100-$150)  but 
this  should  be  similiar  in  Vancouver  or  in  Calgary- 
Edmonton.  Also  to  be  considered  is  the  cost  of 
trucking  the  lumber  to  Calgary  or  Edmonton. 

Ocean  shipping  costs  are  quoted  in  US  dollars  and 
are  quite  competitive  at  this  time  on  the  Pacific. 
We  were  able  to  obtain  a  rate  of  $500  .  00  US  for 
Vancouver-Tokyo  per  container. 

Marine  insurance  rates  we  received  varied  between 
$.34  and  $.60  per  $100.00  declared  value. 

Other  transportation  costs  are  normally  paid  by  the 
importer.  They  include  unstuffing  the  container, 
customs  clearance  and  bonded  warehousing. 
Containers  of  this  weight  and  size  cannot  be 
delivered  in  Japan  and  must  be  unloaded  at  the 
container  terminal.  Typical  charges  are  2200  Yen 
per  cubic  meter  including  up  to  10  days  storage. 
Customs  inspection,  if  necessary,  would  cost 
approximately  8000  Yen.  Local  delivery  would  be 
extra . 

There  are  several  freight  forwarders  in  Calgary  and 
Edmonton  which  can  provide  complete  services 
necessary  for  shipments  to  Japan.  They  will 
provide  the  export  documents,  arrange  for 
containers,  pickup,  delivery,  stuffing,  insurance. 
There  appears  to  be  wide  discrepancies  in  their 
rates,  so  it  pays  to  shop.  Some  may  not  have  the 
same  access  to  heavy  containers.  Similiar  services 
exist  in  Vancouver. 
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2.5     JAPANESE    CUSTOMS,    HANDLING    AND    TREATMENT    OF  THE 
PRODUCT  TO  THE  BUILDING  SITE. 

Once  the  product  arrives  in  Japan,  the  importer 
files  an  Import  Declaration.  It  usually  takes 
three  days  for  clearance.  Once  cleared  the 
shipment  can  be  off-loaded.  If  a  bonded  warehouse 
is  used,  the  shipment  can  be  off-loaded  in  the 
warehouse  prior  to  clearance.  Assuming  the 
container  is  small  and  light  enough  to  be  delivered 
within  Japan  and  contains  a  single  type  of  item, 
unstuffing  for  inspection  may  not  be  required.  If 
all  the  paperwork  is  in  order,  the  Japanese  customs 
officers  will  merely  verify  the  goods,  match  the 
bill  of  lading  and  the  process  goes  smoothly. 

The  goods  would  then  normally  be  delivered  to  a 
plant  which  is  certified  by  J.A.S.  (Japan 
Agricultural  Standard).  The  plant  would  normally 
be  owned  by  the  company  which  has  purchased  your 
goods,  as  the  plant  must  accept  the  responsibility 
for  quality  control  and  product  performance.  In 
the  case  of  lumber,  these  plants  would  normally 
provide  precutting  (to  the  lengths  required  in 
Japan)  and  regrading  services  and  delivery  to  the 
site  in  specified  quantities.  Materials  without 
the  JAS  stamp  can  only  be  used  in  conventionally 
financed  buildings,  which  carry  mortgage  rates  of  8 
to  9%.  A  mortgage  rate  of  5.5%  can  be  obtained 
from  the  Japanese  Housing  Loan  Corporation,  but 
this  requires  all  material  to  be  JAS  stamped. 
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2.6     MATERIAL    HANDLING    PRACTICE    AND  CONSTRUCTION 
TECHNIQUES. 

Our  experience  was  in  the  Tokyo  area  and 
accordingly  the  comments  which  follow  are 
observations  from  this  viewpoint. 

As  most  of  the  new  home  construction  is  actually 
reconstruction,  where  the  old  home  is  demolished, 
it  is  common  for  the  building  site  to  be  very 
congested.  Often  the  roads  leading  to  the  building 
site  are  very  narrow.  As  a  result,  deliveries  are 
normally  handled  in  small  quantities  and  with  small 
trucks.  Material  is  off-loaded  by  hand.  It  is  not 
uncommon  for  a  site  crew  to  consist  of  only  one 
man.  Usually  the  same  carpenter  who  does  the 
framing  will  also  do  the  finishing. 

Construction  techniques  on  2x4  homes  are  similiar 
to  our  platform  frame  construction  in  some  regards 
but  differences  do  exist.  Stud  spacing  is  455  mm 
(17  7/8").  Plywood  sheeting  on  the  walls  is  placed 
vertically  to  ensure  that  all  joints  occur  on  studs 
which  results  in  greater  shear  strength  for  better 
earthquake  resistance.  Sheets  are  only  3'  wide. 
Solid  blocking  is  used  between  joists  at  every 
interior  wall  as  a  means  to  retard  flame  spread  in 
the  event  of  a  fire.  Exteriors  are  normally  stucco 
and  roof  material  is  clay  tiles  as  these  reduce  the 
risk  of  fire  spread  between  buildings.  Conventional 
roof  framing  (rafters  and  ceiling  joists)  is  still 
common.  Nails  have  color  coded  heads  so  inspectors 
can  verify  the  correct  size  nails  have  been  used. 
Single  pane  aluminum  windows  are  most  common. 
There  is  no  central  heating.  There  are  no 
basements.      Normal    insulation    is    2"  fiberglass. 
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Finger jointed  finishing  materials  are  not  uncommon. 
Framing  lumber  is  an  excellent  appearance  grade. 
Blocking  between  joists  and  studs  contains  more 
defects.     Most  houses  are  two  storey. 

2.7     JAPANESE  LUMBER  MARKET. 

2.7.1  Retail  Market.  Table  6  shows  the  list  of 
lumber  prices.  Table  7  shows  the  market 
price  range  and  movement  in  various  parts  of 
Japan  over  the  last  two  years.  The  market 
prices  include  delivery  on  site  with  all 
precut  charges  according  to  the  builders 
plans  and  specifications.  It  appears  that 
the  retail  lumber  market  in  Japan  is  fairly 
stable  at  a  high  level  of  price. 

2.7.2  Wholesale  Market.  The  wholesale  market  more 
closely  tracks  the  US  market.  It  appears 
wholesale  prices  expressed  in  Yen  have 
dropped  substantially  in  recent  months  as 
the  Yen  has  appreciated  relative  to  the  US 
dollar.  Most  sales  occur  in  US  dollars  per 
thousand  board  feet.  Importers  will  convert 
to  Yen  per  cubic  meter.  In  mid  February 
1986,  the  wholesale  price  GIF  (contents 
insurance  freight)  Tokyo  for  SPF  dry  2x4 
random  length,  anti  stain  treated,  was 
$260.00  US  per  thousand  board  feet.  Backing 
out  freight,  insurance,  brokerage  etc., 
indicates  that  the  net  back  to  a  North 
American  mill  was  perhaps  10%  better  than 
selling  into  the  US.  The  duty  rate  is  10% 
on  SPF  and  is  normally  paid  by  the  importer. 
We  have  not  yet  obtained  our  copy,  but  we 
recently  learned  that  Random  Lengths 
publishes  an  Export  version  of  their 
newsletter  which  tracks  export  prices. 
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TABLE  #6 


DEALER  ASKING  PRICE  OF  CANADIAN  DIMENSION  LUMBER 

Yen  per  m"^ 


High 

Low 

2x4 

Hem 

Fir 

(G) 

59,000 

- 

57,000 

Hem 

Fir 

(KD) 

67,000 

- 

65,000 

SPr 

(KD) 

7  U  ,  0  U  U 

CO    f\  f\  r\ 
bo ,000 

2x6 

Hem 

Fir 

(G) 

58,000 

— 

57,000 

Hem 

Fir 

(KD) 

67,000 

- 

65,000 

SPF 

(KD) 

70,000 

65,000 

2x8 

Hem 

Fir 

(G) 

58,000 

57,000 

Hem 

Fir 

(KD) 

67,000 

65,000 

SPF 

(KD) 

70,000 

66,000 

2x10 

Hem 

Fir 

(G) 

63,000 

62,000 

Hem 

Fir 

(KD) 

71,000 

70,000 

SPF 

(KD) 

75,000 

70,000 

2x12 

Hem 

Fir 

(G) 

70,000 

68,000 

Hem 

Fir 

(KD) 

78,000 

74,000 

SPF 

(KD) 

84,000 

79,000 

Notes:     -  Covers  period  December  1983  to  March  1985 


Source:     Prepared  by  Alberta  office  in  Tokyo 
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3.0     JAPANESE  APPROVAL  REQUIREMENTS 


This  section  outlines  standards,  processes  and  fees 
pertaining  to  acceptance  of  building  materials  and 
associated  equipment. 

3.1         JAPANESE  LAWS  AND  REGULATIONS 

The  Japanese  Building  Standard  Law,  Article 
38,  Chapter  II  states: 

"With  respect  to  buildings  using  unexpected 
special  materials  or  construction  methods 
that  are  not  contemplated  in  the  provisions 
of  this  chapter  and  other  relevant  orders 
and  ordinances,  such  provisions  shall  not 
apply  when  the  Minister  of  Construction 
deems  such  materials  or  methods  to  be  equal 
or  superior  to  those  contemplated 
hereunder" , 

A  necessary  step  prior  to  authorization  by 
the  Minister  of  Construction  is  a  technical 
appraisal  by  the  Building  Center  of  Japan 
(BCJ) . 

We  were  advised  that  a  Certificate  of 
Article  38  (Ministerial  Approval)  is  the 
fastest  and  easiest  route  to  have 
"unexpected"  materials  accepted.  Certainly 
Jager's  products,  truss  plates  and  Wood  I 
Beams,  fit  the  category  of  unexpected 
materials.  It  was  indicated  that  a 
Certificate  of  Article  38  (or  Ministerial 
Approval)  is  only  granted  to  fairly  solid 
Japanese  companies  which  in  fact  accept  the 
responsibility  for  the  performance  of  these 
products. 


-  27  - 


The  Japanese  company  would  also  have  to 
operate  a  plant  which  is  quality  controlled 
by  JAS  certification.  After  a  few  years  of 
successful  use  in  Japan,  it  would  then  be 
possible  to  apply  for  an  approval  whereby 
the  product  would  be  dealt  with  as  an 
expected  material. 

Depending  on  the  product,  it  will  cost  your 
Japanese  customer  a  fair  amount  of  money  to 
obtain  the  Certificate  of  Article  38  for 
your  product.  He  probably  has  to  want  it 
pretty  badly  and  probably  needs  to  be  pretty 
well  connected  politically  in  order  to  get 
it  approved.  Hence  it  becomes  obvious  why 
the  Japanese  are  looking  for  long  term 
relationships  and  why  they  want  to  be  sure 
of  your  long  term  commitment  as  a  business 
partner  or  supplier. 

3.2         FEES    AND    TIME    REQUIRED    PERTAINING    TO  THE 
PROCESSES. 

3.2.1  No  one  was  able  to  estimate  the  fees 
pertaining  to  acceptance  of  truss 
plates  and  the  like  until 
particulars  have  been  submitted  to 
the  Evaluation  Committee  by  the  JAS 
authorized  plant. 

3.2.2  Fees  pertaining  to  the  process  of 
obtaining  a  Certificate  of  Article 
38  for  a  truss  operation  may  be  more 
complex  than  some  other  products  as 
it  would  include  the  truss 
connector,   the  truss  designs  as  well 
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as  the  fabricating  equipment.  It 
would  require  preparation  and 
printing  of  a  document  of 
approximately  120  pages  and 
distribution  to  local  government 
offices  throughout  Japan.  When  we 
included  the  front  end  costs  of 
government  negotiation,  Sanwa  Home 
Inc.  estimated  that  it  would  likely 
cost  7  to  10  million  Yen  and  would 
take  six  to  eight  months. 

A  flow  chart  of  Evaluation, 
Authorization  and  Permit  is  shown  as 
Figure  #2. 
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FIGURE  #2 

FLOW  CHART  OF  EVALUATION  AUTHORIZATION 
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3.3     GOVERNMENT  OFFICER,   FIRMS  AND  TEST  LABS   INVOLVED  IN 
THE  PROCESS. 

3.3.1  "Outline  of  the  Technical  Appraisal  System" 
compiled  by  Japanese  International 
Cooperation  Agency  and  issued  by  The  Building 
Center  of  Japan  (B.C. J.),  enclosed  as 
Appendix  "B"  in  this  report,  gives  a  broad 
idea  of  Japanese  Building  Standard  Law  as 
well  as  Technical  Appraisal  and  Evaluation 
Systems. 

There  are  18  evaluation  committees  within  the 
B.C.J,  as  shown  on  Table  #8.  The  Committees 
No.  2  Structural  Technology  (no  more  than  60 
meters  in  height).  No.  3  "Building 
Foundations"  and  No.  12  "Industrialized 
Houses",  will  likely  be  involved  in  the 
approval  process  respecting  all  unexpected 
materials  and  methods  including  connector 
plates,  wood  I-beams,  hangers  and  other 
accessories  and  O.S.B. 

Committee  No.  12,  Industrialized  Houses, 
headed  by  the  Chairman,  Professor  H.  Uchida, 
of  the  University  of  Tokyo,  is  responsible 
for  evaluation  of  most  of  the  wooden  products 
through  his  five   (5)  sub-committees. 

The  five  (5)  sub-committees  under  Committee 
No.   12  are: 

a.      Environmental   Performance:   headed  by  the 
Chief  Investigator,  Mr.   K.   Eguchi  of 
Construction  Research  Laboratory. 
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b.  Durability  Performance: 

Chief  Investigator,   Professor  K. 
Imaizumi,       Kogaku-In  University. 

c.  Structural  Steel  Systems: 

Chief  Investigator,  Professor  H.  Hakura, 
Chiba  Industrial  University. 

d.  Structural  Concrete  Systems: 

Chief  Investigator,  Professor  Y.  Sonobe, 
Tsukuba  University. 

e.  Structural  Wood  Systems: 

Chief    Investigator,    Professor  H. 
Sugiyama,  Tokyo  University. 
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TABLE  #8 


EVALUATION  COMMITTEES^ 


1.  Technology  for  high  rise  buildings    (More  than  60  meters 
in  height) 

2.  Structural  technology   (No  more  than  60  meters  in  height) 

3.  Building  foundations 

4.  Computer  programming:     small  capacity 

large  capacity 

5.  Silos 

6.  Blast  furnace  slag  as  aggregates  for  concrete 

7.  Artificial  light  weight  aggregates 

8.  Sheets  for  safety  during  construction 

9.  Septic  tanks 

10.  Elevators  and  play  facilities 

11.  F.R.P. 

12.  Industrialized  houses 

13.  Durability 

14.  Fire  resistance  performance 

15.  Disaster  prevention  measures  and  facilities 

16.  Acoustic  insulation  structure 

17.  Fire  resistant  building  process 

18.  Fire  precaution  and  prevention  plan 


■Source:  B.C.J 
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3.3.2     J AS  STRUCTURAL  PLYWOOD 


There  is  a  strict  test  applied  to  any 
structural  use  of  plywood  and  O.S.B.  must 
meet  this  test.  The  requirements  and  test 
method  are  found  in  Appendix  "C"  and  "D"  as 
"JAS  Structural  Plywood",  March  1983,  issued 
by  the  Minister  of  Forest  and  Fisheries. 


We  enclose  JAS  "Common  Plywood  and  its 
Commentary"  as  Appendix  "E"  issued  by  The 
Japan  Plywood  Inspection  Corporation  and  The 
Japan  Plywood  Manufacturers'  Association  for 
future  reference  because  it  contains  all 
test  labs  and  locations. 


3.3.3     A  list  of  important  ministries  and  contacts: 

MITI:     Ministry  of   International   Trade  and 
Industry,    1-3-1   Kasumigasek i  , 
Chuyoda-Ku,  Tokyo 
Tsugio  Ide,  Director  of  Housing 
Industry.     Sumio  Gotoh 

MITI   is  reportedly  very  powerful, 
nothing   of  an   international  nature 
happens  without  their  endorsement. 

MOC:       Ministry  of  Construction 
2-1-3  Kasumigaseki 
Chiyoda-Ku,   Tokyo  100 
581-0665 

Kazuhiko  Uragami,  Director  of 
Housing  Production  Division. 
Tomio  Endo,  his  assistant  gives 
approvals . 

BCJ:       Building  Center  of  Japan 
30  Mori  Building 
2-2,  Toronomon,  3-chome 
Minatu-Ku,  Tokyo  105 
434-7155 

Toru  Ogawara,  General  Manager, 
International  Department. 
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4.0  CONCLUSION 


The  Japanese  market  for  building  materials,  especially 
primary  and  secondary  forest  products,  is  large.  The  2 
X  4  sector  of  the  market  is  growing  rapidly  with 
Japanese  government  blessing.  Japanese  sawmills  and 
plywood  plants  are  largely  based  on  large  diameter,  high 
quality  imported  logs  which  are  getting  more  difficult 
to  import.  The  Japanese  are  under  tremendous 
international  pressure  to  open  up  their  markets  further 
but  they  are  more  likely  to  open  them  up  to  less 
manufactured  products  to  which  they  can  add  value.  They 
have  a  strong  need  for  prefab  and  component  technology. 
They  recognize  the  need  to  improve  the  quality, 
durability  and  energy  efficiency  of  their  houses. 

The  apparent  transportation  disadvantages  faced  by 
Alberta  producers  have  been  largely  overcome  by  the 
establishment  of  container  ports  in  Calgary  and 
Edmonton.  This  point  must  be  sold  to  the  Japanese 
importers  who  still  view  the  Rocky  Mountains  as  a 
formidable  transportation  obstacle.  This  must  also  be 
pointed  out  to  Canadian  lumber  exporters,  many  of  whom 
have  offices  and  wholesale  yards  in  Calgary  or  Edmonton. 
Some  of  these  already  export  to  Japan  and  the  Pacific 
Rim  from  their  B.C.  offices  and  have  not  yet  realized 
that  Alberta  suppliers  could  also  supply  part  of  the 
market  competitively.  Perhaps  some  of  these  wholesalers 
should  consider  installing  container  stuffing  facilities 
in  Calgary  or  Edmonton. 

More  work  needs  to  be  done  in  establishing  Japanese 
grade  requirements.  We  expect  that  many  Japanese 
companies  would  accept  an  invitation  to  come  to  Alberta 
to  work  with  the  Alberta  Forest  Products  Association  and 
various    interested    sawmills    to    develop    a  better 
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understanding  of  what  they  want  and  how  we  can  meet 
their  requirements.  These  quality  requirements  are 
high,  but  a  clear  understanding  of  their  requirements 
would  enable  us  to  sort  the  lumber  for  maximum  return 
while  enjoying  the  benefits  of  a  more  diversified 
market . 

Opportunities  appear  to  exist  in  Japan  for  upgraded 
forest  products,  such  as  moulding  stock  made  from 
f  inger  jointed  pine  or  aspen,  but  these  opportunities 
also  exist  in  Alberta  and  are  being  largely  ignored  by 
the  primary  sector. 

The  approval  process  in  Japan  is  complex  and  at  times 
contradictory,  much  like  the  society  itself,  where  the 
forces  of  tradition  mix  with  ideas  from  the  West.  The 
business  system  as  well  as  the  approval  process  keep  out 
the  uncommitted  and  the  impatient.  On  the  other  hand, 
patience  and  commitment,  combined  with  a  product  that 
meets  their  needs,  can  result  in  business  relationships 
which  will  endure  short  term  adversities. 

The  Alberta  Government  has  programs  in  place  to  assist 
Alberta  companies  who  wish  to  export  products  to  Japan 
or  other  countries.  These  programs  are  administered  by 
the  Economic  Development  and  International  Trade 
Department.  The  Alberta  Government  also  maintains  an 
office  in  Tokyo  which  can  be  of  considerable  assistance. 
Similar  Federal  Government  programs  and  services  are 
also  available. 

The  Japanese  have  a  great  affinity  for  Alberta  because 
we  have  so  much  of  what  they  do  not  have  -  wide  open 
spaces  and  the  Rocky  Mountains.  Their  small  islands  by 
contrast,  are  crowded  with  120  million  people  and  have 
almost   no   natural    resources.      Every  year   over  30,000 
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Japanese  tourists  visit  Banff  and  Jasper  and  more  would 
come  if  we  had  facilities  to  accommodate  them.  Returning 
to  Japan  after  their  holidays,  they  tell  their  friends 
and  relatives  what  a  wonderful  place  Alberta  is. 
Perhaps  we  could  find  better  ways  to  give  these  Japanese 
tourists  commercial  messages  while  they  are  here  so  when 
they  return  to  Japan  they  can  better  describe  Alberta  as 
a  market  offering  sound  investment  opportunities. 
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APPENDIX  A: 


JAPANESE  AGRICULTURAL  STANDARD 
(JAS)  FOR  STRUCTURAL  LUTIBER 


APPENDIX 


Japanese  Agricultural  Standard  For 

STRUCTURAL  LUMBER  FOR 
WOOD  FRAME  CONSTRUCTION 


SIS -4 


March,  19S? 


Only  the  Japanese-language  texts  on  Japanese 
Agricultural  Standards  are  official  and 
authentic.     This  publication  is  a  temporary 
translation  prepared  solely  for  the  con- 
venience of  interested  persons.     In  the  event 
of  any  doubt  arising,   it  is  at  all  times 
advisable  to  refer  to  the  original  Japanese 
text. 


The  Japanese  Agricultural  and  Forestry  Standards  for 
Structural  Lumber  for  V7ood  Frame  Construction 

(Ministry  of  Agriculture,  Forestry  and  Fisheries 
Notification  No.  600  of  July  8,  1974) 

1st  amendment:  No.  726  of  June  9,  1978 
2nd  amendment:  No.  406  of  March  19,  1981 
3rd  amendment:  No.  1914  of  December  23,  1981 

u.  _  ■ 

(Scope  of  Application) 
Article  1      This  standard  shall  apply  to  the  structural  lumber 
for  wood  frame  construction. 
(DefiriitionjL^ 

Article  2.     The  terms  given  in  the  left  column  of  the  following 
table  shall  be  as  used  herein  as  defined  respectively  in 
the  right  column: 


Term 

Definition 

Structural  lumber  for 
wood  frame  construction 

Coniferous  lumber  with  dressed 
surfaces  that  are  \ised  as  main 
structural  members  in  wood  frame 
construction. 

A  class  framing  lumber 

Of  the  lumber  for  wood  frame 
construction,  those  that  are' 
mainly  used  for  members  requir- 
ing high  bending  strength  and 
'  stiffness. 

B  class  framing  liunber 

Those  lumber  other  than  A 
class  that  are  used  for  wood 
frame  construction. 
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(Size  code  and  Dimension) 
AjTticle  3     The  size  codes  of  structural  lumber  for,  wood 

frame  construction  herein  prescribed  shall  be  as  given 
in  the  left  column  of  the  following  table ,  which  shall 
have  the  dimensions  as  specified  respectively  in  the 
right  columns s 

"  ;  (Unit:  inra)  "^  - 


Dimension '        '  , 

Green  lumber  (moisttire 
;  content  more  than  19% ; : 
hereafter  the  same) 

Dry  t  lumbeajq, (moisture:^  j 
.  ^  contents, not ,nmor e  than  [  19$ ; 
hereafter. , the  same)  -rr.-^  , 

Thickness 

Width 

Thickness; 

"  Width 

203 

40 

65 

38'"' '"'^ 

204 

40 

90 

■  r,-ti.  89  ^.>f  •*  . 

206 

143 

38 

140 

208 

40  ^ 

190 

38 

184 '""^ 

210        -  " 

40 

241 

212 

40 

292 

38 

286  \  • 

404 

90  . 

90 

89 

89 

(Standards for  A  Class  Framing  Lumber)_ 
Article  4      The  standards  for  A  class  framing  lumber  shall  be  as  follows: 
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Table  1-(1), 
column  for 
Special 
Grade 

Table  1-(1), 
cbluffl  for 
Ist  Grade 

Talbe  1-(1). 
column  for 
2nd  Grade 

Table  1-(1), 
column  for, 
3rd  Grade 

Decay 

None 

Ditto 

Slight 

Not 

conspicuous 

Disco loration 

• 

1.  dis- 
coloration in 
the  heartvood 
except  the 
firm  heart- 
vood 

2.  The  area 
of  dis- 
coloration in 
the  firm 

he art wood  is 
not  more  than 
10%  of  the 
lumber  sur- 
face area  of 
the  piece. 

Ito  dis- 
coloration ii 
the  heartvooc 
except  the 
firm  lieart- 
vood 

/ 

Ditto 

Wane 

1/4  the 
thickness, 
1/4  the  , 
width. 

51  of  pieces 
may  have  wane 
up  to  1/2  the 
thickness 
and  1/3  width 
for  1/4  the 
length.  

Ditto 

1/3  the 
thickness, 
1/3  the 
width. 

5%  of  pieces 
may  have  wane 
up  to  2/3  the 
thickness 
and  X/2  width 
for-i/4  the 
length.  

1/2  the 
thickness, 
1/2. the 
width. 

3%  of  pieces 
may  have  wane 
up  to  7/8  the 
thickness 
and  3/4  the 
width  for  1/4 
. the  length. 

Fissures 

to 

Q) 
U 
3 
tn 
tn 

XI 
0 

o 
u 

J2 
H 

Fissures 
at  ends 

The  length  is 
not  more  than 
the  width  of 
the  piece. 

Ditto 

The  length  is 
not  more  than 
1.5  times  the 
width  of  the 
piece. 

The  length  is 
not  more  than 
2  times  the 
width  of  the 
piece. 

Fissures 
at  other 
than  ends 

None 

Ditto 

The  sum  of 
lengths  is 
not  more 
than  60cm. 

The  sum  of 
lengths  is 
not  more 
than  1/3  of 
the  length  of 
the  piece. 

« 


Fissures 
at  ends 


Fissures 
at  other 
than  ends 


The  depth 
not  more  than 
1/2  of  the 
thickness  of 
the  piece. 


The  sum  of 
lengths  is 
not  more 
than  60cm. 


Ditto 


Ditto 


Ditto 


The  sum  of 
lengths  is 
not  more 
than  90cm. 
(or  in  case 
1/4  of  the 
length  of  the 
piece  is  more 
than  90cm,  not 
more  than  1/4 
of  the  length 
of  the  piece) 


Other  blemishes 
in  processing 


Not  conspicu- 
ous 


Ditto 


No  hindrance 
to  practical 
use 


Ditto 


Spring 


Not  mere  than 
0.2% 


Ditto 


Hot  more  than 
0.5% 


Ditto 


Bow,  cup  or  twist 


Slight 


Not  conspicu- 
ous 


No  hindrance 
to  practical, 
use 


Average  width 
of  growth  rings 
(except  radiata 
pine) 


Not  more  than 
6mni 


Ditto 


Ditto 


Central 

Size 

core 

codes 

(the 

203, 

part 

204. 

within 

206, 

50mm 

208 

radius 

and 

from  the 

404 

centre 

of  the 

Shall  not 
contain  growth 
rings  within 
50mm  radius 
from  the 
centre  of  the 
pith 


Ditto 


Ditto 


The  pith 
length  in  the 
lumber  surface 
relating  to 
the  thickness 
shall  be  not  • 
more  than  1/4 
of  length  of 
piece* 
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within  SOmm 

from  the 

centre  of 

the  pith** 

Ditto 


Ditto 


The  length  of 
pith  contained 
in  the  surface 
bearing  on 
thickness  shall 
be  not  nx>re 
than  1/4  of 
length  of  the 
piece 


i.e.  the  surface  at  which  the  thickness  measuremont  is  made. 

i.e.  if  tho  wide  surface  of  the  lumber  is  divided  into  thirds »  the 
outer  two  thirds  shall  not  contain  growth  rings  whose  curve  radii  fall 
within  SOrnm  from  the  centre  of  the  pith. 


Slope  of  grain 


Not  more  than 
OOmm 


Not  more  than 
100mm 


Not  mora  than 
120mm 


Not  more  than 
250mm 


Other  defects 


Slight- 


Ditto 


Not  conspicu- 
ous 


No  hindrance 
to  practical 
use 


Incising 

Incising  may  not  be  regarded  as  blemishes; 

provided,  however,  that  incising  should  not 

cause  an  about  10%  or  more  decrease  in  the 

bending  strength  and  Young's  modulus  o£  any 

lumber. 

Preservative/ 

Those  marked  to  the  effect  that  preservative/ 

termite-cont- 

termite-control treatment  or  preservative 

rol  treatment 

treatment  was  given  should  have  been  duly  treated 

or  preserva- 

• • 

with  such  a  prepeuration  made  up  in  the  mixture 

tive  treat- 

ratio of  effective  ingredients  as  specified  in 

ment- 

the  Japsmese  Industrial  Standeurd  (hereinafter 

referred  to  as  "JIS")  K1550  Class  1  No,  1 

(hereinafter  referred  to  as  '*JIS  K1550  Class  1 

No«   1     preparation**)  /  such  a  prepauration  made 

up  in  the  mixture  ratio  of  effective  ingredients 

as  specified  in  the  JIS  K1530  Class  1 

No.  2  (hereinafter  referred  to  as  *'JIS 

K15 50  Class  1  No.  2  prepsuration** ) ,  such  a 

preparation  made  up  in  the  mixture  ratio  of 

effective  ingredients  as  specified  in  the- JIS 

K1554  No.  1  (hereinafter  referred  to  as  "JIS 

K1554  No.  1  preparation"),  or  such  a  preparation 

made  up  in  the  mixture  ratio  of  effective 

ingredients  as  specified  in  the  JIS  K1554  No.  t 

(hereinafter  referred  to  as  "JIS  K155  4  NO.  2 

preparation") . 

In  addition,  those  marked  to  the  effect  that 
preservative /termite-control  treatment  was  given 
should  stand  testing  either  for  preservative/ 
termite-control  treatment  Class  1  or  Class  2  pro- 
vided for  in  Appendix  and  those  marked  to  the 
effect  that  preservative  treatment  was  given 
should  successfully  bear  testing  for  preservative 
treatment  Class  3  stipulated,  in  the  same. 


Dimensions 


1. 

2. 


The  size  code  shall  be  203,  204,  206,  208, 
210,212  or  404. 

A  difference  between  the  dimensions  marked 
(size  code)  and  those  measured  shall  be  not 
more  than  the  values  given  in  the  following 
table : 

(Unit:  mm) 


Difference  between  marked 
and  measured  dimensions  ' 

Thickness  and 
width • 
Length 

+  1.5 

no  limited,  -0 

Items  for 
mar King 


The  following  should  be  marked  in  a. block: 
[ly    Letters  to  indicate  the  species,  or 
group  of  species 

(2)  Letters  to ' indicate  size  code,, and 
whether  the  lumber  is  green  or  dry 

(3)  Length 

(4)  Name  or  corporate  name  of  the  manufac- 
turer or  distributor  (importer  in  case 
of  imported  products) 

In  case  of  the  lumber  marked  to  have  been 
treated  for  preservation,  the  type  of  the 
preservative  used  should  be  gi^ven  together 
with  other  items  under  1,  above. 


Method  of 
Marking 


•H 
H 

Id 

3 
O 


Items  for  marking  given  under  1.  above  from 
(1)  through  (3)  should  be  marked  as 
prescribed  below: 

(1)  Letters  to  indicate  the  species,  group 
of  species.     For  the  species,  the  common 
name  of  the  lumber,  and  for  the  species 
group,  the  symbols  as  shown  in  Attached 
Table  2,  respectively,  should  be  marked. 

(2)  Letters  to  indicate  the  size  code,  and 
whether  lumber  is  green  or  dry. 
The  size  code  as  shown  in  the  table  of 
Article, 3,  together  with  the  letter  "G" 
for  green  lumber  and  the  letter  "D" 
for  dry  lumber  should  be  marked, 

(3)  Length 
The  length  should  be  marked  in  millimeter, 
centimeter  or  meter,  indicating  clearly 
the  unit  used. 

Those  structural  lumber  which  have  been  given 

preservative /termite-control  treatment  Class 

1  should  be  marked  with  a  "CLASS  1  PRESER- 
VATIVE/TERMITE-CONTROL TREATED"  or 
"PRESERVATIVE/TERMITE-CONTROL  TREATMENT 
CLASS  1"    sign,  those  which  have  been  given 
preservative /termite-control  treatment  Class 

2  with  a  "CLASS  2  PRESERVATIVE /TERMITE- 
CONTROL  TREATED"  or  "PRESERVATIVE/TERMITE- 
CONTROL  TREATMENT  CLASS  2"  sign,  and  those 
which  have  been  given  preservative  treatment 
with  a  "CLASS  3  PRESERVATIVE  TREATED"  or 
"PRESERVATIVE  TREATMENT  CLASS  3"  sign,  along 
with  the  type  of  a  preparation  applied  in 
accordance  with  the  following  procedure: 

(1)     If  the  JIS  K1550  Class  1  No.  1 

preparation  was  applied,  mark  down  its 
symbol  "PF  1-1"  or  "P  1-1. " 
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3.     Items  for  marking  are  shown  clearly  at  a  conspicuous 
place  on  each  lumber. 

Prohibition 
against  Marking 

The  following  items  are  prohibited . from  Markings 

(1)  Words  that  are  contradictory  to  the  contents  of 
the  marking  made  as  prescribed  above. 

(2)  Other  letters,  pictures,  etc.  that  are 
misleading  as  to  the  quality  of  Che  product. 

(Standards  for  B  Class  Framing  Lumber) 
Article  3    The  standards  for  the  B  class  framing  lumber  shall  be  as  follow^: 
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Table  l-(2), 

o 

hole 

column  for 

colmn  f  ot ' 

column,  for 

*i 
o» 

Construction. 

StaiMSards. 

Utility. 

c 

•H 

Knots 

The  sun  of  the  size 
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Construction. 

Standards. 

Kno 

• 

Number 

Not  more  than  1 

Hot  Bore  thain  1 

Not  more  than  1 

♦J 

of 

in  any  90cni 

in  any  60cm 

in  any.  30cm 

C 

M 

holes 

length -bf  a  pi^ce  ' 

length  of  a  piece 

length  of  a  piece 

In  the 

Tlie  maximum  size 

'The  maximum  size 

The  maximum  size 

lumber 

of  the  knot 

of  the  knot 

of  the  knot 

surface 

measured  by  the 

measured  by  the 

measured  by  the 

relat- 

equivalent 

equivalent 

equivalent 

ing  to 

displacement 

displacement 

displacement 

the 

method  at  edge 

method  at  edge 

method  at  edge 

thick- 

of the  surface 

of  the  surface 

of  the  surface 

ness 

relating  to  width 

relating  to  width 

relating  to  width 

is  not  more  than 

ia  not  more  than 

i^  not  more  than 

the  values  given 

tiie  values  ^given 

the  values  given 

in  Attached 

1  in  Attached 

in  Attached  • 

Table  l-(2),  column 
for  Construction. 
In  case  of  the 
spike  knot  tr avers - 
.  ing  the  lumber 
surface  relating 
to  the  width, 
however*  the 
equivalent  knot 
size  ratio  shall 
be  not  more  than 
1/4. 

Table  l-(2),  column 
for  Standards. 
In  case  of  the 
spike  knot  travers- 
ing the  lumber 
surface  relating 
to  the  width, 
Ikowever,  the 
equivalent  knot 
Bxze  racxo  snajLi 
be  not  more  than 
1/3. 

Table  l-(2), column 
for  Utility. 
In  case  of  the 
spike  knot  travers- 
ing the  lumber 
surface  relating 
to  the  width, 
however,  the 
equivalent  knot 
size  racxo  snaii 
be  not  more  than 
1/2. 

Decay 

None 

Slight  * 

Not  conspicuous 

Disco loration 

No  discoloration 
m  cne  nearcwoou 
c.  ept  the  bard 
core. 

Ditto 

Wane 

1/4  the  thickness, 
1/4  the  width. 
5Z  of  pieces  may 
have  wane  up  to 
1/2  the  thickness 
ana  i/j  tne  wiutn 
for  1/4  the  length. 

1/3  the  thickness 
1/3  the  width. 
5Z  of  pieces  may 
have  wane  up  to 
2/3  the  thickness 
ana  i/z  tne  wiatti 
for  1/4  the  length. 

1/2  tlie  thickness, 
1/2  the  width. 
5Z  of  the  pieces 
may  have  wane 
up  to  7/8  the 
thickness  and 
3/4  the  width  for 
1/4  the  -length. 

'issure 

Fissure 
at 

ends 

The  length  is  not 
iDDre  Luan  une  wi.awn 
of  the  piece. 

Ttie  length  is  not 
more  unan  i.j 
times  the  width 
of  the  piece. 

The  length  is  not 
more  Lnan  l/o 
of  the  length  of 
the  piece. 

0 

Through  f 

Fissure 
at 

other 

than 

ends 

None 

The  sum  of  lengths 
is  not  more  than 

oOcic. 

The  sum  of  lengths 
is  not  more  than 
1/3  of  tlie 
length  of  the 
piece. * 

Fissur 

u 

Fissure 

at 

end 

The  depth  is  not 
more  unan  x/^  or 
the  thickness 
of  the- piece. 

Ditto 

Other  Fissi 

Fiss'Xire 
at 

other 

than 

ends 

The  Sim  of  lengths 
should  be  not  more 
60cm; 

The  sum  of  lengths 
is  not  more  than 
90ctu  (or  in  case 
1/4  of  tlie  length 
of  tlie  piece  is 
more  than  90cm, 
not  more  than  1/4 
of  the  length  of 
the  piece.             . ^ 

« 

Other  blemishea 
in  processing 

Not  conspicuous 

No  hindrance  to 
practical  use 

Ditto 

Spring 

Not  more  than  0.2Z 

Not  more  than  0.5Z 

Ditto 

Bow,  cup  or 
twist 

Slight 

Not  conspicuous 

No  hindrance  to 
practical  use 

Pith 

(applicable 
only  to  radiata. 
pine) 

The  length  of  pith 
contained  in  the 
surface  relating  to 
thickness  shall  be 
not  more  than  1/4 
of  tha  length  of 
th«  place. 

Ditto 

...   ...  . 

Ditto 

.......  •            •  • 

Slope  of  grain 

Not  more  than  170 

Not  more  than  250 

Ditto. 

Quaiit 

Other  defect 

Slight 

Not  conspicuous 

No  hindrance  to 
practical  use 

Incising 

Incising  may  not  be  rcfgarded  ao  blemishso; 
provided-,  however,  that  it  should  not  cause  an 
about  lOZ  or  more  decrease  in  the'  bending  strength 
and  Young's  modulus  of  any  lumber. 

Preservative/ 
termite-control 
treatnent  or 
preservative 
treatment 

Same  as  specified  for  the  preservative  treatment  of  A 
class  framing  lumbers.                   -      -              r~  .j- 

'•      •  .-                   ■                           .  •  ■     "1   ■  .   *•  ;    •  • 

Dimensions 

1.  The  size  code  is  203,  204  or  404.                   .  ; 

2.  Same,  iui  specified  for  the  dimensions  of  A  clasa'. 
framing  .lumber  under  item  2.    .                     ;  •  -  i 

Marking  , 

Same  as  specified  for  the  class  A  framing  lumberV  .' 

s  1 


•  1 


(Measuring  Method) 
Article  6    Measurement  of  the  items  as  given  in  the  left  column 
of  the  following  Table  for  the  standards  herein  specified 
shall  be  made  as  given  respectively  in  the  right  column 
of  the  the  Table: 


Item 


Measuring  method 


Knot 


The  size  of  a  knot  shall  be  a  distance  (A) 

between  the  two  tangential  lines  parallel  to 

arrises  of  a  lumber  surface  in  which  the  knot. 

exists*.    (In  cace  a  knot  is  divided  by  one  or 

.two  arrises,  however,  the  size  of.  such  a  knot 

shall  be  the  distance  between,  arris  and  the 

tangential  line  of  the  knot  or  the  width  of 

lumber  siirface  in  which  the  knot  exists.)  . 

(Figs.  1  to  3).    In  Ccise  of  a  conic  or  conic 

trapezoid  knot  occurring  in  the  lumber  storface 

relating  to  the  width,  the  size  of  knot  shall 

be  the  average  of  the  meaisured  values  in  both 

B  "f  C 

surfaces  involved  (  ^  ).     (Pig.  4) 

2 

^'i^*  1  Fig.  2 


Fig.  3 


Fig.  4 


The  size  of  the  knot  in  the  sxirface  relating 
to  the  thickness  of  the  lumber  shall  be 
measured  as  follows: 

(1)  For  the  knot  specified  to  be  replaced  by 

a  knot  at  the  edge  of  the  svurface  relat- 

2 

ing  to  the  width,  the  area  (mm  )  of  the 
knot  as  projected  on  the  end  divided  by 
the  thickness  (mm)  should  be  regarded 
as  the  size  of  the  knot  -in  the  surface 
relating  to  the  width,.     (Figs,  5  and  6) 

(2)  For  the  knot  specified'  to  use  the  equi- 
valent knot  size  ratio,  the  ratio  of  the 
kno^  area  as  pro j  ected  on  the  end  to  the 
area  of  the  end  should  be  used.   (Fig.  7) 


Fig.  5 


r7^  

Projected  knot 
area  on  the  end(s) 


D 


Size  of  the 


equivalent  dis- 
placement at  the 
edge  of  the  s\ir- 
face  relating  to 
the  width  (S/D) 


Fig.  6 


Y^^fPrb jected  knot 
\/A  K£!Mi^  on  the  end(3) 


Size  of  the  equi- 
valent 

displacement  knot 
at  tlio  edge  of 
the  surface 
relating  to  the 
width  (S/D) 


Pig.  7 


/ Spike  knot/ 


Projected  knot  area  on  the  end 


Hole 


As  to  the  size  and  the  equivalent  knot  size  ' 
ratio,  those  specified  for  knots  should  apply 
correspondingly,   


Wane 


1.    The  thickness  wane  should  be  the  percentage 
of  the  wane  thickness  to  the  lumber  thickness 

(-^  X  100),  while  the  width  wane  should  be 


the  percentage  of  the  wane  width  to  the 
lumber  width  (-^  x  100),    (Fig.  8) 


Fig.  8 


In  caise  there  are  2  or  more  wanes  in  the 
same  surface,  the  sum  should  be  used* 


Through    .  ;  1.    The  length  of  the  through  fissure  at  the 
Fissure     •         ';  end  should  be  the  average  of  the  lengths 
from  the  ends  of  the  2  surf aces , involved 


E  +  F 


)  .     (Fig.  9) 


Pig.;  9 


2. 


The  length  of  the  through  fissure  at-  other 
than  the  end  should  be  the  average  of  the 
lengths  in  the  2  surfaces  involved 

(-E*F_).    {Fig.  10) 


Fig,  10 


3. 


In  case  there  ore  2  or  more  tlirough  fissures 
in  the  same  lumber  surface,  the  longest 
fissure  should  be  meas\ired« 


Other 
fissure 


!•    The  depth  of  the  other  fissure  at  the  end 
should  be  its  depth  (J)  to  the  lumber  sur- 
face relating  to  the  thickness.     (Figs.  11 
to  13) 


Fig.  11 


Fig.  12 
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I 


Fig.  13 


2.    The  length  of  the  other  fissure  in  the 
lumber  surface  other  than  the  end  should 
be  its  length  (K)  in  the  surface.  (Fig.  14) 


3,  In  case  there  are  2  or  more  6ther  fissures. 
:  in  the  same  'lumber  surface,  the  depth  or 

length  of  the  largest  one  should  be 
measured. 

4.  For  the  depth  and  length  of  the  other  fis- 
sure of  the  dry  lumber,   2/3  of  the  measured 
depth  and  length  should  be  regarded  as  its 
depth  and  length. 


Spring 


The  spring  should  be  expressed  as  the  percentage 

of  the  largest  height  of  the  concave  curve  to  the 

length  of  the  chord  (  —  x  100).     (Fig.  15) 

L 

Fig.  15 


Average 
annual  ring 
width 


The  average  width  of  the  annual  rings  on  the 
end  should  be  the  average  of  the  widths  of 
all  complete  annual  rings  on  a  straight  line 
roughly  radial  to  the  rings.   (Fig.  16).    In  case 
of  a  boxed  heart  wood,  however,  the  measurement 
should  be  made  excluding  a  paort  equivalent  to  1/4 
'Of  the  thickness  of  the  lumber  from  the  pith 
(Fig.  17) 

Fig.  16  Fig.  17 


 -1 
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-Central  core 
(the  part 
within  the 
SOrnm  radius 
from  the 
centre  of  the 
pith) 

(applicable 
only  to 
radiata  pine) 


The  central  core  should  be  obtained  through  using 
the  measuring  instrument  of  transparent  plastic- 
board  (hereafter  called  measuring  instrument)  on 
which  half  circles   (illustrated  below)  with 
curved  radii  from  50mm  to  100mm  at  intervals  of 
of  5mm  are  drawn.    The  measuring  should  be 
carried  out  by  overlapping  the  half  circle,  with 
curve  radii  of  50mm  of  the  measuring  instrument 
on  the  growth  ring  closest. to  the  pith  on  the 
surface  of  the  end.     The  judgement  is  obtained  by 
comparing  the  curve  radius  of  the  growth  ring 
existing  between  the  curve  radii  from  50mm  to  100 
mm  of  the  measuring  instrument  with  the  curve 
radius  of  the  measuring  instrument.     (Fig.  18) 


Fig.  18 


Curve  racflus  of 
tho  growing  ring 


Curve  radius  of  tha 
instrumnt 


isuring 


Slope  of 
grain 


For  the  slope  of  the  grain,  the  maximum  height  (M) 
of  the  slope  of  the  grain  over  1  meter  lengthwise 
of  this  lumber  should  be  measured.     (Fig.  19) 


Fig.  19 


Representative  slope  of  grain 


Supplementary  Provisions: 

Tests  for  Preservative /Termite-control  treatment  or  Preservative 
Treatment 

Tests  for  preservative/termite-controi  treatment  or  preservative 
treatment  shall  be  conduced  in  accordance  with  the  procedures 
described  in  Section  1  below.    These  tests,  however,  may 
be  based  on  the  procedures  provided  for  in  Section  2,  if  a 
species  of  preservative/termite-control  treated  or  preservative- 
treated  lumber  and  the  penetration  of  a  preservative  applied  £u:e 
specified  and  hhe  registered  grading  organization  deems  it  . 
possible  to  objectively  determine  the  penetration  of  such  a 
preservative  ^igainst  data  obtained  through  penetration  tests  . 
as  prescribed  in  Section  1.4. 1. 

1.    Procedures  for  testing  specimen^  of  wood  tcUcen  by  cutting 
1.1  Sampling 

Those  preservative /termite-control  treated  or 
preservative-treated  structural  lumber  for  wood- frame 
construction  from  which  test  specimens  are  to  be  cut 
for  testing  purpose  (hereinafter  referred  to  as 
"treated  sample  lumber**)  shall  be  picked  out  at  random 
from  one  lot  of  preservative/termite-control  treated  or 
preservative-treated  structural  lumber  for  wood-frame 
construction  in  such  quantities  as  mentioned  below  in 
proportion  to  the  number  of  such  lumber  making  up 
a  lot: 


Number  of  lumber  making 
up  one  lot" 

Number  of  treated  sample 
lumber  to  be  taken  out  * 

1,000  or  less 

2 

1,001  -  2,000 

3 

2,001  -  3,000 

4 

3,001  -  4,000 

5 

-  21  - 


*    For  retesting  purpose,  treated  sample  lumber  must  be 
taken  out  in  quantities  twice  as  much  as  the  niamber 
mentioned  in  the  above  table. 

Note:  If  there  is  any  lot  consisting  of  more  than  4,000 

pieces  of  lumber,  it  should  be  divided  into  some  smaller 
lots,  each  made  up  of  4,000  pieces  and  less. 

1.2  Preparation  of  test  specimens 

To  obtain  test  specimens,  chips  of  proper  length 
shall  be  cut  away  from  the  thicknesswise  and  widthwise 
sides  of  each  treated  sample  lumber  at  its  lengthwise 
central  section. 

1.3  Requirements  for  acceptance 

If  90  percent  or  more  of  the  test  specimens  are 
found  to  come  up  to  the  stamdards ,  then  the  lot  made  up 
of  treated  sample  lumber  from  which  such  test  specimens 
were  obtained  shall  be  regarded  as  accepted;. if  less 
than  70  percent,  however/  it  shall  be  rejected.  If 
this  percentage  for  any  lot  comes  withiii  the  rsuige  bet- 
ween 70  and  90  percent,  meanwhile >  another  test 
specimens  should  be  prepared  from  such  a  lot  for 
retesting  in  compliance  with  the  procedure  specified 
in  J1.2  above.    If  as  a  result  of  retesting  90  percent 
or  more  of  the  test  specimens  are  found  to  have  met 
the  standards,  the-  lot  concerned  shall  be  accepted,  but 
if  less  than  90  percent,  it  shall  be  rejected; 

1.4  Testing  methods 

1.4. 1    Penetration  tests  .       .  . 

In  determining  the  penetration  of  a  preservative 
in  structural  lumber  for  wood- frame  construction, 
color  the  preservative  contained  in  each  test 
specimen  according  to  the  testing  procedure  I , 
and  apply  data  obtciined  to  the  formulas  given 
below: 


Area  of  colored  sapwood 

Penetration  _  of  a  test  specimen  

in  sapwood  (%)       ~  Area  of  sapwood  of  a 

test  specimen 


X  100 


Area  of  colored  heartwood 

of  a  test  specimen  to  a 
Penetration  _  depth  of  IQmm  from  face  -qq 

in  heartwood  ,(%)  "  Area  of  heartwood  of  a  . 

test  specimen  to  a  depth 

of  lOrom  from  face 


Testing  Procedure  It     Preservative  Coloration  Process* 

(1)  For  those  structural  lumber  treated  with  the  JIS 
K1550  Claiss  1  No.   1  or  Class  1  No.  2  preservative: 
First,  dissolve  2.5  grams  of  special-grade 

oxy chlorinated  zirconium  (reagent)  specified  in 
JIS  K8210  and  40  milliliters  of  special-grade 
hydrochloric  acid  (reagent)  specified  in  JIS 
K8130  in  water  to  prepare  a  one-liter  solution. 
Then,  make  another  one-liter  solution  by  dis- 
solving 2.5  grams  of  special-grade  Alizarin  Red 
S  (sodium  alizarine  of  sulfonic  acid  -  reagent) 
specified  in  JIS  K8057  in  water.    And,  mix  both 
solutions  with  each  other  in  equal  quantity  to 
make  an  indicator.    Apply  this  indicator  to  the 
penetrated  section  of  a  test  specimen  to  see  the 
extent  to  which  it  has  changed  to  yellow  in 
color. 

(2)  For  those  structural  lumber  treated  with  the  JIS 
K1554  No.  lor  No.  2  preservative: 

Prepare  and  indicator  by  dissolving  0.5  gram  of 
special-grade  diphenylcarbazide  (reagent)  speci- 
fied in  JIS  K8488  and  50  milliliters  of  special- 
grade  isopropyl  alcohol  (isopropanol  -  reagent) 
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specified  in  JIS  K8839  in  50  milliliters  of 
water.     Apply  the  indicator  to  the  section  of  a 
test  specimen  to  see  the  extent  to  which  it  has 
changed  to  light  reddish  brown  or  purplish  red 
in  color. 
1.4.2    Abrosption  test 

In  determining  the  absorption  of  a  preservative 
in  structiiral  lumber  for  wood-frame  constructio^i, 
measure  the  content  of  the  preservative  in  each 
test  specimen  according  to  the  testing  procedure 
II  and  apply  data  obtained  to  the  formula  given 
be  lows 


Content  of  the  preserviitive 

^1v«?m3?"    "     Volume  of  all  treated  ^s^ple 
^^^^^  '  lumber  per  lot  (cm3) 


Other  process  my  be  employed r  liowever,  if  it  is 
able  to  prove  that  a  test  specimen  comes  up  to 
the  standeords. 


Testing  Procedure  lis    Quantitative  Testing  Process 

(1)        For  those  structural  lumber  treated  with  the  JIS 
K1550  Cla^s  1  No.  1  or  Class  1  No.  2  Preservative 
Take  the  following  process  of  absorptiometric 
analysis  to  determine  the  content  of  chromium, 
arsenic V  and  fluorine  compounds. 


A.  Preparation  of  a  sample  solution 

a.  For  chromium  and  arsenic  compounds  - 

Whittle  xlown  each  test  specimen  at  a  depth  of  10mm  from 
its. surface  where  a  preservative  has  impregnated,  crush 
it  into  fragments,  and  dry  them  up,  so  that  about,  0.5 
gram  of  sample  fragments  of  wood  per  test  specimen  can  be 
obtained.     Put  all  sample  fragments  for  each  lot  into  a 
500-milliliter  round-bottom  flask  with  common  trapballs 
and  add  a  10-milliliter  solution  of  30%  special-grade 
hydrogen  peroxide  (reagent)  specified  in  JIS  K8230  and 
then  2.  milliliters  of  special-grade  sulfuric  acid 
(reagent)  specified  in  JIS  K8951.    Heat  this  flaslc  slowly' 
in  a  sand  bath  to  resolve  its  contents.    Wlien  the  contents 
of  the  flask  are  condensed  to  about  2  milliliters,  add 
once  again  a  5-milliliter  solution  of  30%  special-grade 
hydrpgen  peroxide  (reagent)  specified  in  JIS  K8230. 
Repeat  this  process  until  sample  fragments  have ' completely 
.  resolved  themselves  and  turned  to  transparent  green  in 
color.    Concentrate  the  contents  into  about  2  milliliters 
and  allow  them  to  cool  for  a  time  undist\irbed.  While 
washing  its  inner  wall  in  water,  pour  the  contents  from 
the  round-bottom  flask  into  a  l',000-mi  Hi  liter  messflask 
up  to  the  standard  level  to  dilute  the  contents  to  the 
required  consistency,  so  that  a  sample  solution  can  be 
obtained. 

b.  For  fluorine  compound  - 

Whittle  down  each  test  specimen  at  a  depth  of  lOram  from 
its  surface  where  a  preparation  heis  impregnated,  crush  it 
into  fragments,  and  dry  them  up,  so  that  about  0.5  gram 
of  sample  fragments  of  wood  per  test  specimen  can  be 
obtained.     Put:  all  sample  fragments  for  each  lot  into  a 
250>milliliter  Claisen  flask  and  add  5  drops  of  a 
saturated  solution  of  special-grade  potassium  permanganate 
(reagent)  specified  in  JIS  K8247,  30  milliliters  of  water, 
and  35  milliliters  of  special-grade  sulfuric  acid  (reagent) 
specified  in  JIS  K8951.     Heat  this  Claisen  flask  and 
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perform  steam  distillation  while  keeping  the  inner 
temperature  at  135**C  to  produce  250  milliliters  of 
distillate.     Put  this  distillate  into  a  1^000-milliliter 
mess flask  and  pour  water  up  to  the  standard  level  to  dilute 
it  to  the  required  consistency,  so  that  a  sample  solution 
can  be  obtained. 

B.  Preparation  of  a  reagent  and  a  measuring  line 

The  reagent  and  measuring  line  for  a  chromium  compound  shall  " 
.be  prepared  in  accordance  with  51.1.1  df  JIS  K0102.  (Industrial 
Effluent  Testing  Procedures) ;  for  an  arsenic  compound  in 
accordance  with  48.2  of  JIS  K0102   (Indiistrial  Effluent  Testing 
Procedures);  and  for  a  fluorine  compound  in  accordance  with 
28.1  of  JIS  K0102   (Indjustrial  Effluent  Testing  Procedures). 

C.  Method  of  determining  the  quantity  of  chromium,  eorsenic,  and 
fluorine  compounds 

a.  Chromium  compound 

Put  less  than  30  milliliters  of  a  sample  solution  (con- 
taining 0.003  -  0.05  milligram  of  chromium)  each  into 
two  beakers  A  and  B.     Pour  water  into  the  beaker  A  to 
increase  its  content  into  approximately  30  milliliters 
and  add  0.5  milliliter  of  sulfuric  acid  (1  +  1).  Stir 
thero  up  and  add  several  drops  of  potassium  permangeuiate 
(0.3  w/v%)  to  turn  tho  color  of  the  sample  solution  into 
light  red.     Heat  the  beaker  A  until  the  color  of  the 
sample  solution  has  died  away.    Then  further  add  a  few 
drops  of  a  potassium  permanganate  (0.3  w/v%)  solution. 
Repeat  this  process  until  the  light  red  color  stands 
even  after  heating  the  sample  solution  up  to  boiling  for 
five  minutes.     Cool  the  sample  solution  and  add  a  10- 
milliliter  urea  solution  (20  w/v%).     Drop  a  sodivmi 
nitrite  solution  (10  w/v%)  into  the  sample  while  giving 
it  a  violent  stir  to  resolve  excessive  permamganic  acid. 
Again  cool  the  sample  solution  and,  while  .vj^xshing  its 
inner  wall  in  water,  pour  it  from  the  beaker  into  a  50- 
milliliter  messflask  and  keep  the  temperature  of  the 


solution  at  15 •C.     Shake  the  messfl£isk  immediately  after 
adding  a  one-milliliter  diphenylcarbazide  solution 
(1  w/v%).     Further  add  water  up  to  the  standard  level, 
shake  the  messflask,  and  leave  it  for  five  minutes.  Pour 
the  solution  from  the  mess flask  into  a  10-mm  absorption 
cell,  so  that  the  solution  A  can  be  obtained.     Then,  add 
0.5  milliliter  of  sulfuric  acid  (1  >  1)  to  a  sample  so- 
lution in  the  beaker  B.    While  washing  its  inner  wall 
in  water,  pour  the  sample  solution  from  the  beziker  B  into 
a  50-milliliter  messflask.    Add  a  1-milliliter 
disphenylcarbazide  solution  (1  w/vl)  and.  .water > up  to  the 
standard  level  line,  shake  the  messflask  adequately,  and 
•  pour  the  sample  solution  from  the  messflask  into  a  50- 
railliiiter  absorption  cell,  so  that  the.  colution  B  can 
be  obtained.    In  comparison  with  the  solution^  ^  B  measure 
the  a^bsorbance  of  the' solution  A  in  the  vicinity  of  540 
nm  wavelength,  determine  the  amount  of  chromium  accord- 
ing to  the  measuring  line  prepared  in  advance,  and  obtain 
the  quntity  of  a  chromium  compound  (K^CrjO^)  by  solving 

the  formula  given  below: 

K2Cr20^  «    Cr    X    2.829    x    1,000 

volume  of  sample  so lutiori. 
taken  (ml) 

Where, 

K2Cr20^4  amount  of  a  chromium  compound  (mg) 

Cr:  amount*  of  chromium  determined  on  the  basis 

of  the  measuring  line  (mg) 

b.  Arsenic  compound 

Determine  the  amount  of  arsenic  in  a  sample  solution  in- 
compliance with  the  rovisiohs  of  48.2  of  JIS  K0102 
(Industrial  Effluent  Testing  Procedures),  and  then  obtain 
the  amount  of  an  arsenic  compound  (Na2HAs0^)by  solving  the 
formula  given  below: 

*  ^ 
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I 


Na2HAsO^ 


As  X  2.481 


1,000 


volume  of  sample 
solution  taken  (ml) 


Where, 


Na2HAs04 
As 


amount  of  an  arsenic  compound (mg) 

amount  of  eorsenic  determined  on 
the  basis  of  the  measuring  line 

(mg) 


c.  Fluorine  compound 

« 

Put  less  than  30  milliliters  of  a  sample  solution 
(containing  0.003  -  0.05  rag  of  fluorine)  into  a  50- 
milliliter  messflask.    Add  a  20-milliliter  lanthanura- 
alizarincomplexon  solution  and  water  up  to  the  standard 
level  line,  shake  the  messflask  and  leave  it  for  aJtxjut 
an  hour.    Then,  pour  some  of  this  solution  from  the 
messflask  into  a  10-mm  absorption  cell.    While  comparing 
it  with  a  test  solution  ^ ,  measure  the  absorbance  of 
the  sample  solution  in  the  vicinity  of  620  nm  wavelength, 
determine  the  amount  of  fluorine  according  to  the  measuring 
line  prepared  in  advance,  cuid  obtain  the  quantity  of  a 
fluorine  compound  (NaF)  by  solving  the  formula  given 
below: 


NaF 


F    X  2.210  X 


1,000 

volume  of  sample  solution 
taUcen  (ml) 


Where, 

NaF 
F 


amount  of  a  fluorine  compound  (mg) 

amount  of  fluorine  determined  on  the  bcisis 

of  the  measuring  line  (mg) 


1/  A  test  solution  is  obtained  through  the  same  process 
as  described  in  A.  b.  and  C.  c.  without^  using  any 
sample.  * 


D.  Method  of  determing  the  content  of  a  preservative  in  structu- 
ral lumber 

The  content  of  a  preservative  in  structural  lumber  can  be 
determined  by  applying  the  value  obtained  in  C  to  the 
formula  given  below: 

Content  of  preservative  (mg)  «  P    x  i 
Where, 

P  amount  of  chromium,  arsenic,  or  fluorine  ' 

compound 

«        !    a  coefficient  to  convert  the  amount  of  each 
ingredient  measured  into  the  content  of  a 
preservative.    The  coefficient  for  each 
ingredient  shall  be  eis  shown  in  the  table  below: 


Compound 

JIS  K1550  preservative 

Class  1  No.  1 

Class  I'No.  2 

cHrbroium 

0.39 

0.22 

arsenic 

0.22 

0.11 

fluorine 

0.28 

0.56 

(2)     For  those  structural  lumber  treated  With  the  JIS  K1554 
No.  1  or  No.  2  preservative: 

Take  the  following  process  of  absorptiometric  or  atomic 
absorptiometric  euialysis  to  determine' the  content 
of  chromium,  copper,  and  arsenic  compounds. 
(2)-l    Absorptiometric  Process 

A.  Preparation  of  a' sample  solution 
Same  as  (l).A.a. 

B.  Preparation  of  a  reagent  and  a  measuring  line 
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The  reagent  and  measuring  line  for  a  chromium  compound  shall 
be  prepared  in  accordance  with  51.1  of  JIS  K0102  (Industrial 
Effluent  Testing  Procedures);  for  a  copper  compound  in  • 
accordance  with  37.1  of  JIS  K0102  (Industrial  Effluent 
Testing  Procedures);  and  for  an  arsenic  compoxind  in  accor 
ance  with  48.2  of  JIS  K0102   (Industrial  Effluent  Testing 
Procedures ) 

Method  of  determining  the  quantity  of  chromium,  copper  and  ** 
arsenic  compounds 
a.  Chromium  compound  r  . 

'  Determine  the  amount  of  chromium  in  a  sample  solution 
following  the  process  described  in  (D.A.a.,  and  obtain 
the  quantity  of  a  chromium  compound  (K^Cr^O^  if  treated 

with  the  JIS  K1554  No.  1  preservative,  or  CrO^  if  treated 

with  the  JIS  K1554  No.  2  preservative)  by  solving  either 
one  of  the  formulas  given  below: 


Cr    X  2.829 


X 


1,000 


amount  of  sample  so- 
lution t2dcen  (ml) 


CrO, 


Cr    X  1.923 


X 


1,000 


amo\int  of  sample  so- 
lution taken  (ml) 


Where , 


amoiint  of  a  chromium  compound  in  those 
lumber  treated  with  the  JIS  K1554  No.  1 
preservative  (mg) 


CrO 


3 


amount  of  a  chromium  compound  in  tho^e 
lumber  treated  with  the  JIS  K1554  No.  2 
preservative  (mg) 


Cr 


amount  of  chromium  determined  according 
to  the  measuring  line  (mg) 


b.  Copper  compound 

Determine  the  eimcunt  of  copper  in  a  sample  solution  in 
accordance  with  the  provisions  of  37.1  of  JIS  K0102 
(Industrial  Effluent  Testing  Procedures),  and  obtain 
the  quantity  of  a  copper  compound  (CuSO^.SH^O  if  treated 

with  the  JIS  K1554  No.  1  preservative,  or  CuO  if  treated 
with  the  JIS  K1554  No.  2  preservative)  by  solving  either 
one  of  the  formulas  given  below: 

1,000 

CuSO^.SHjO        »     'Cu      X      3.929      x  '  

.        ,    amound  of  sample 

solution  taken  (ml) 

1,000 

CuO  «      Cu      X      1.252      X   — 

amount  of  sample 
solution  taken  (ml) 


Where, 

CuS0..5H^0    :      amount  of  a  copper  compound  in  those 

?.  lumber  treated  with  the  JIS  K1554  No.  1 

preservative  (mg) 


CuO  :      eimount  of  a  copper  compound  in  those 

lumber  treated  with  the  JIS  K1554  No.  2 
preservative  (mg) 


Cu  :      amount  of  coppet  determined  according 

to  the  mecisuring  line  (mg) 

c.  Arsenic  compound 

Determine  the  amount  of  arsenic  in  a  sample  solution  in 
accordance  with  the  pr'ovisions  of  48.2  of  JIS  K0102 
(Industrial  Effluent  Testing  Procedures),  and  obtain  the 
quantity  of  an  arsenic  compound  (As20g.2H20  if  treated 
with  the  JIS  K1554  No.  1  preservative,  or  H^AsO^  if  treat- 
ed with  the  JIS  K1554  No.  2  preservative)  by  solving  either 
one  of  the  following  formulas: 
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water,  pour  the  contents  from  the  round-bottom  flask  into  a  250 
milliliter  messflask,   and  add  a  25-milliliter  sodium  sulfate 
solution  (3  w/v%).     Then,  pour  water  into  this  messflask  up  to 
the  standard  level  line  to  dilute  the  contents  to  the  required 
consistency,  so  that  a  sample  solution  can  be  obtained. 

Preparation  of  a  standard  undiluted  sample  solution  and  a 
standard  sample  solution  for  the  development  of  a  measuring 

line 

a.  Standsurd  undiluted  sample  solution 

Precisely  0;983  gram  of  special-grade  copper  sulfate  II  ' 
pentahydrate  (reagent)  specified  in  JIS  K8983,  1.415 
grams  of  special-grade  potassium  bichromate  (reagent) 
specified  in  JIS  K8517,  and  0.660  gram  of  arsenic 
trioxide  or  white  arsenic  (reagent)  specified  in  JIS 
K8044  are  measured  into  a  300-mi Hi liter  beaker.    Add  25 
milliliters  of  water,  a  10-miliiliter  solution  of  30% 
special-grade  hydrogen  peroxide  (reagent)  specified  in 
JIS  K823d,  and  4  milliliters  of  special-grade  sulfuric 
acid  (reagent)  specified  in  JIS  K8951.    Heat  the  beaker 
slowly  in  a  sand  bath  to  resolve  its  contents.  While 
washing  its  inner  wall  in  water,  pour  the  contents  from 
the  beaker  into  a  .500-milliliter  messflask,  and  add  a  50- 
milliliter  sodium  sulfate  solution  (3  w/v%)  and  water,  so 
that  a  500-milliliter  standard  undiluted  sample  solution 
can  be  obtained. 

Note:    If  the  commercial  standard  solution  for  atomic 
absorptiometric  analysis  is  used,  a  standard 
undiluted  sample  solution  should  be  prepcired  in 
such  a  way  as  to  enture  that  the  concentration  of 
sulfuric  acid  and  sodium  sulfate  are  0.288N  and 
0,3%  respectively  by  mixing  chromium,  copper,  and 
arsenic  together  in  the  ratio  of  2  :  1  :  2,  and 
adding  a  30%  solution  of  special-^re^de  hydrogen 
peroxide   (reagent)  specified rih  JIS  K82  30  to. 
deoxidize  chromium. 


c        :     a  coefficient  to  convert  the  amount  of  each 
ingredient  meas  red  into  the  content  of  a  • 
preservative.     The  coefficient  for  each 
ingredient  shall  be  as  given  in  the  table  below: 


Compound 

JIS  K1554  preservative 

No.  1 

No.  2 

chrohiium 

0.56 

0.27 

copper 

0.33 

0.15 

arsenic 

0.11 

0.42 

(2)-2.   Atomic  Absorptiometric  Process 

A.  Preparation  of  a  sample  solution 

Whittle  down  each  test  specimen  at  a  depth  of  10mm  from 
its  surface  where  a  preparation  has  penetrated r  crush  it 
into  fragments,  and  dry  them  up,  so  that  about  0.5  gram  of 
sample  fragments  of  wood  can  be  obtained  from  each  test 
specimen.    Put  all  sample  fragments  for  each  lot  in  a  5 00-* 
milliliter  round*bottom  flask  with  common  trapb€Llls  2uid 
add  a  10-milliliter  solution  of  30%  special-grade  hydrogen 
peroxide  (reagent)  specified  in  JIS  K8230  and  then  2  millili- 
ters of  special-grade  sulfuric  acid  (reagent)  specified  in  \ 
JIS  K8951.    Heat  this  flask  slowly  in  a  sand  bath  to 
resolve  its  contents.    When  the  contents  of  the  fleisk  are 
condensed  to  about''2  millJLliters ,  add  bhce  again  a  5- 
milli liter  solution  of  30%  special-grade  hydrogen  peroxide  . 
(reagent)  specified  in  JIS  K82  30.     Repeat  this  process 
until  sample  fragments  have  completely  resolved  themselves 
and  turned  to  transpaurent  green  in  color. 

Concentrate  the  contents  into  about  2  milliliters  and  allow  them 
cool  for  a  time  undisturbed.     While  washing  its  inner  wall  in 
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As^^^.lH^O         =        As       X        1.774  x 


1,000 


amount  of  sample 
solution  taken 
(ml) 


H^AsO^  «        As      X        1.895  x 


1,000 


amount  of  sample 
solution  taken  * 
(ml)  / 


Where , 


As20g.2H20      :        amount  of  an  arsenic  compound  in  those 


lumber  treated  with  the  JIS  K1554  No.  1 
preservative  (mg)  . 


H^AsO^  :        amount  of  an  arsenic  compound  in  those 

treated  with  the  JIS  K1554  No.  2 
preservative  (mg) 

As  :        amount  of  arsenic  determined  according 

to  the  measuring  line  (mg) 


Method  of  determinig  the  content  of  a  preservative  in 
structural  lumber  .  / 

The  content  of  a  preparation  in  structural  lumber  can  be 
determined  by  applying  the  value  obtained  in  C  to  the  formula 
given  below i 

Content  of  preservative  (mg)      ■     P  x 
Where , 

P        :       amount  of  chromium,  copper,  or  arsenic  compound 
(mg) 


b.  Preparation  of  standard  sample  solution 

Put  precisely  10  milliliters  of  the  standard  undiluted 
sample  solution  into  a  100-milliliter  messflask  and  dilute 
it  with  a  sulfuric  acid  and  sodium  sulfate  solution  up 
to  the  standard  level  line.     From  this  mess flask  0-15 
milliliters  of  the  mixed  solution  are  measured  into  other 
100-milliliter  messflasks  and  diluted  with  a  sulfuric 
acid  and  sodium  sulfate  solution  up  to  the  standard  level 
line,  so  that  the  standard  sample  isolutions  can  be 
obtained. 

Note:    To  prepeure  a  sulfuric  acid  amd  sodimn  sulfate 
•  solution r 

Add  8  milliliters  of  special-grade  sulfuric  acid 
(reagent)  specified  in  JIS  K8951  to  500  milliliters 
of  water  and  give  it  a  stir.     In  it  dissolve  3 
grams  of  special-grade  anhydrous  sodium  sulfate 
(reagent)  specified  in  JIS  K8987  and  dilute  it 
..  with  water  to  prepare  a  1,000-mi  Hi  liter  solution. 

Method  of  determining  the  concentration  of  chromiiim,  copper 
and  arsenic 

First r  determine  the  absorbance  of  chromium,  copper,  and  . 
arsenic  in  the  standard  sample  solution  using  an  atomic 
absorptiometer.    Plot  data  so  obtadned  on  a  graph  by 
indicating  the  concentration  of  chromium,  copper,  and  arsenic 
in  the  standard  sample  solution  on  the  horizontal  axis  and 
their  respective  absorb€Lnce  on  the  vertical  axis,  so  that 
a  measuring  line  can  be  developed.    Then,  determine  the. 
absorbance  of  each,  ingredient  of  a  sample  solution  using  an 
atomic  absorptiometer  as  well.    And  obtain  the  concentration 
of  each  ingredient  from  a  rectilinear  region  of  the 
measuring  line.    A  combustion  flame  and  the  wave  length  of  an 
analytical  line  for  each  ingredient  shall  be  as  shown  below: 


Ingredient 

combustion  flame 

wavelength  (nm) 

chromium 

copper 

arsenic 

• 

air- acetylene 
air- acetylene 
argon- hydrogen 

357.9  or  429.0 
324.8 

193.7  or  197.0 

If  the  abso^bance  of  a  sample  solution  does  not  come  within 
the  range  of -the  measuring  line,  dilute  it  with  a  sulfuric, 
acid  and  sodium  sulfate  solution  to  the  required  consistency 
to  allow  its  absorbancc  to  come  within  that  range  before 
meas\irement.  • 

Notes:     1.    Do  not  extend  the  measuring  line  to  reckon  the 

consistency  of  a  sample  solution  if  its  absorbance 
exceeds  the  maximum  concentration  level  on  the 
measuring  line. 

2.    For  chromium  and  arsenic,  any  wavelength  shown  in 
the  .above  table  can  be  used,  but  the  same  wave- 
length m\ist  consistently  be  employed  for  analysis. 

Method  of  determining  the  content  of  a  preservative 

The  content  of  a  preservative  can  be  determined  by  applying 

the  value  obtained  in  C.  to  the  formula  given  below t 

dilution  factor  of; 
Content  of  ■    p  v  250  x  sample  solution  f  v  i 

preservative  (mgj         ^  ^  1,000  x-  r  x  ^ 

Where, 

P    i    concentration  of  chromium,  copper,  or  arsenic 
obtzdned  from  the  measuring  line  (mg/liter) 

f    :     a  coefficient  to  turn  the  value  obtained  for 

chromium,  copper,  or  arsenic  into  that  for  each 
compound.     The  coefficient  for  each  cpmpound  shall 
be  as  shown  in  the  table  below  depending  on  the  type 
of  a  preservative  applied  for  preservative/termite- 


control  treatment  or  preservative  treatment: 


type  of 
preservative 

chromium 
compound 

copper 

ST  r 

compound 

sirsenic 
compound 

JIS  K1554 

NO.  1 

2.829 

3.929 

1.774 

JIS  K1554 

,  No.  2 

1.923 

1.252 

1.895 

,   e  i    a  coefficient  to  convert  the  value  obtained  for  each 
ingredient  into  the  content  of  a  proseryative.    The  • 
coefficient  for  each  ingredient  shall  be  as  indicated  in 
the  table  below: 


ingredient 

JIS  K1554 

Wo.  1 

No.  2 

chromium  compound 

0.56 

0.27 

copper  compound 

0.33 

0.15 

arsenic  compound 

0.11 

0.42 

Notet  To  find  the  volume  of  all  the  treated  sample  lumber  taken 
from  one  lot. 

Obtain  the  oven  dry  specific  gravity  of  a  bit  of  wood 

'  whittled  away  from  the  same  test  specimen  as  used 

to  prepare  a  sample  solution  for  the*  measurement  of  the 

content  of  a  preservative,  and  divide  the  amount  or  oven 

dry  weight  of  sample  lumber  taken  out  by  the  oven  dry  * 

specific  gravity  obtained. 

Volume  of  each  sample  lumber  (cm*^) 

^     Amount  or  oven  dry  weight  of  lumber  (g) 
oven  dry  specific  gravity 
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Then,  add  up  the  values  obtained  to  figure  out  a  total 
for  each  lot. 

1.5     Requirements  for  acceptance  of  test  specimens 

1.5.1    Preservative /termite-control  treatment  Clsiss  1 

Any  test  specimen  should  have  duly  been  given  presrv- 
ative/termite-control  treatment  with  the  JIS  K1554 
No.  -  1  or  No.  2  preservative  and  come  up  to  the  stan- 
dards  in  penetration  and  absorption  tests,  as  specified 
below. 

A«    Penetration  tests 

The  penetration  of  any  test  specimen  must  be  above 
the  stand£u:d  level  indicated  below  depending  on 
whether  its  section  is  of  sapwood  or  heartwood  or 
both: 


Section  of 

Standard  level  of 

test  specimen 

penetration 

sapwood 

80% 

heartwood 

80%  / 

sapwood  and  heartwood 

80% 

B,  Absorption  tests 

The  absorption  of  any  test  specimen  must  be  aibove 
the  standard  level  indicated  below  depending  on 
the  type  of  a  preservative  applied: 


type  of  preservative 

standard  level  of  zUasorp- 
tion  (kg/cm^) 

JIS  K1554  No.  1 
JIS  K155  4  No.  2 

10- 
.  7.5 

1.5.2    Preservative /terroite-control  treatment  Class  2 

Ally  test  specimen  should  have  duly  been  given  presrv- 
ative/termite-control  treatment  with  the  JIS  K1550 
crass  1  No.   1  or  Class  1  No.  2  or  JIS  K1554  No.  1  or 
No.  2  preservative  and  come  up  to  the  standcurds  in 
penetration  and  absorption  tests  as  specified  below. 

A.  Penetration  tests 
Same  as  1*5 .1,  A. 

B,  Absorption  tests 

The  absorption  of  any  test  specimen  must  be  above 
'   the  standard  level  indicated  below  depending  on  :** 
tlie  type  of  a  preservative  applied: 


typife  of 

st^dard  level  of 

pteservative 

absorption  (kg/cm?) 

JIS  K1550  Class  1 

No.  1  or  Class  1  No.  2 

6.0 

JIS  K1554  No.  1 

6.0 

JIS  K1554  No.  2 

4.5 

1.5.3    Preservative  treatment  Class  3 

Any  test  specimen  slvsuld  have  been  duly  given 
preservative  treatment  with  the  JIS  K1550  Class  1  No.  1 
or  Class  1  No.  2  or  JIS  K1554  No.  1  or  No.  2  preservative 
and  come  up  to  the  standards  in  penetration  and 
absorption  tests  as  specified  below.    These  standards, 
•  however,  apply  to  larch  and  Douglas  fir  Ivimber  only* 
A.    Penetration  tests 

The  penetration  .of  any  test  specimen  must  be  above 
^the  standard    l^vel  indicated  below  depending  on  • 
whether  its  section  is  of  sapwood  or  heartwood 
or  both: 
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Section  of 
test  specimen 

Standard  level  of 
penetration 

sapwood 

80% 

neartwooa 

on  A 

s  apwood  and 
heartwood  mixed 

80%  for  sapwood 
20%  for  heartwood° 

Absorption  tests 

Same  as  1.5 .2^ , B. 

Procedures  for  testing  specimens  of  wood  taken  by  an 

increment  borer 

2.1  Sampling 

Those  treated  sample  liimber  shall  be  picked  out  at 
randQiQ  from  one  lot  of  preservative /termite-control 
treated  or  preservative  treated  structtiral  liMber  for 
wood-frame  construction  in  such  quantities  as  mentioned 
below  in  proportion  to  the  number  of  such  lumber  making 


up  a  lot: 

Number  of  lumber  making 
up  one  lot 

Number  of  treated  sample 
lumber  to  be  taJcen  out  * 

1,000  or  less 

1,001  -  2,000 

■     ■    12  y 

2,001  -  3,000  '         .  ' 

IS 

3,001  -  4,000 

20 

For  retesting  purpose,  treated  sample  lumber  must  be  taken  out 
in  quaintities  twice  as  much  as  the  number  mentioned  in  the 
above  table. 


Note:     If  there  is  any  lot  consisting  of  more  than  4,000 
pieces  of  lumber,  it  should  be  divided  into  some 
smaller  lots,  each  made  up  of  4,000  pieces  and  less. 
•  * 

2.2    Preparation  of  test  specimens 

Take  out  a  test  specimen  from  the  widthwise  and  length- 
wise central  section  of  each  treated  sample  lumber 
where  there  exists  the  lest  incising  or  crack  or  other 
defect,  using  an  increment  borer  with  the  internal  diame- 
ter of  4.5mm      0.03mm  at  right  angles  to  the  surface  of 
the  lumber.    The  length  of  each  test  specimen  to  be  taken 
,    out  should  be  as  indicated  below  depending  on  the 
presence  of  heartwood: 


Treated  sample  lumber 

Length  of  test  specimens  to 
be  taken  out 

Heartwood  exists  within 
10mm  from  its  surface 

10mm  from  the  surface  of  lumber 

Heartwood'  exists  at  a 
depth  of  more  than  10mm 
from  its  surface 

From  the  surface  of  lumber 
to  heartwood 

No  heartwood  exists 

A  half  the  thicJcness  of  lumber 
lumber  from  its  surface 

.2.3    Requirements  for  acceptsmce 
Same  as  1. 3. 
2.4    Testing  methods 

2.4.1  Penetration  tests 

In  determining  the  penetration  of  a  preservative  in 
structural  lumber,  color  the  preservative  contained  in 
each  test  specimen  according  to  the  testing  procedure 
I,  and  apply  data  obtained  to  the  formulas  given  below: 
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t. 


Length  of  colored  sapwood  of 

Penetration       _    each  test  specimen  (mm)  

in  sapwood         "    Length  of  sapwood  of  each 
(%)  test  specimen  (mm) 


Length  of  colored  hecurtwood 
Penetration        ^    of  a  test  specimen  (mm) 
in  heartwood      "    Length  of  heeurtwood  of  a 
C%)  test  specimen  (mm) 


.X  100 


X  100 


Testing  Procedure  It  Preservativia  Coloration  Process 

Same  as  Testing  Procedure  1  in  I.4.I. 

2.4,2    Absorption  tests  V-j 
In  determining  the  absorption  of  a  preservative  in 
structural  lumber,  measure  the  content  of  a  preserva- 
tive contained  in  each  test  specimen  according  to 
the  testing  procedure  II  and  apply  data  obtcdLned  to  the 
formula  given  below: 
,  (""" 

Abso^tion  «      Content  of  a  preservative  (rog) 

(kg/cm3)  Volume  of  all  treated  sample 

lumber  per  lot  (cm^) 

Other  process  may  be  employed,  however,  if  it  is 
able  to  prove  that  each  test  specimen  comes  up  to  the 
standards. 

Testing  Procedure  II ;     '    Quantitative  Testing  Process 

(1)  For  those  structural  lumber  treated  with  the  JIS  K1550 
Class  I  No.  1  or  Class  1  No.  2  preservative: 
Take  the  folldwing  process  of  absorptiometric  analysis 
to  determine  the  content  of  chromium,  aorsenic, '  and 
fluorine  compounds. 
A.  Preparation  of  a  sample  solution 
a.  For  chromium  and  arsenic  compounds  - 


Cut  a  chip  out  of  each  test  specimen  used  in  penetration 
tests  at  a  depth  of  lOnun  from  its  surface  where  a  pre- 
servative has  penetrated  and  measure  its  length,  so  that 
a  sample  .can  be  obteiined.    Put  all  samples  for  each 
lot  into  a  500-milliliter  round-bottom  flask  with  common 
trapballs.     Prep2u:e  a  sample  solution  by  going  through 
the  same  process  as  described  in  (1),  A,  a  of  the  : 
testing  procedure  II  in  1.4.2* 
b.  For  fluorine  compound  - 

Provide  test  specimens  for  quantifying  fluorine  in  the 
same  quantity  as  used  in  impregnation  tests. 
Cut  a  chip  out  of  each  test  specimen  at  a  depth  of  10mm 
from  Xta  surface  where  a  preparation  has  impregnated  and 
measure  its  length,  so  that  a  Scunple  can  be  obtained.  Put 
all  samples  for  each  lot  into  a  250-milliliter  ClzdLsen  . 
flask.    Prepare  a  sample  solution  by  going  through  the 
same  process  as  described  in  (1) ,  A,  b  of  the  testing 
procedure  II  in  1.4.2. 

B.  Preparation  of  a  reagent  and  a  measuring  line 

Same  as   (1) ,  B  of  the  testing  procedure  II  in  1.4.2. 

C.  Method  of  determining  the  quantity  of  chromium^  arsenic/ 
and  fluorine  compounds 

Same  as  (1),  C  of  the  testing  procedure  II  in  1.4.2. 
^  D.    Method  of  determining  the  content  of  a  preparation  in 
structural  lumber 

Same  as  (1),  D  of  the  testing  procedure  II  in  1.4.2, 
(2)     For  those  structural  lumber  treated  with  the  the  JIS 
K1554  No.  1  or  No  2  preparationt 

Take  the  following  process  of  absorptiometric  or  atomic 
absorptiometric  analysis  to  determine  the  content  of 
chromiun,  copper,  and  ardenic  compounds. 
(2)-l  Absorptiometric  Process  :' 

A.  Preparation  of  a  sample  solution 
Same  as  (1) .  A.  a. 

B,  Preparation  of  a  reagent  and  a  measuring  line 

Same  as  (2)-l,  B  of  the  testing  procedure  II  in  1.4.2. 


Method  of  determining  the  quantity  of  chromium,  copper 
and  arsenic  compounds 

Same  as  (2)-!.  C.  of  the  testing  procedure  II  in. I. 4. 2. 
Method  of  determining  the  content  of  a  preparation  in 
structural  lumber 

Same  as  (2)-l.  D.  of  the  testing  procedure  II  in  1*4 ..2. 

Atomic  Absorptiometric  Process 
Preparation  of  a  sample  solution 

Cut  a  chip  out  of  each  test  specimen  used  in  impregnation 
tests  at  a  depth  of  10mm  from  its  surface  where  a  pre- 
paration has  impregnated  and  measvure  its/ length ,  so  that 
a  sample  can  be  obtained.     Put  all  samples  for  each  lot 
into  a  50 — milliliter  round-bottom  flask  with  common 
trapballs.    Prepare  a  sample  solution  by  going  through 
the  same  process  as  described  in  (2)-2*  A  of  the 
testing  procedure  1^  in  I.4.2. 

Preparation  of  a  standard  uikLL luted  sample  solution  and 
a  standard  sample  solution  to  develop  a  measuring  line 
Same  as  (2) -2.  B  of  the  testing  procedure  II  in  1.4 .2.  . 
Method  of  determining  the  concentration  of  chromium, 
copper  and  arsenic 

Same  as  (2)-2.  C  of  the  testing  procedtire  II  in  1.4,2* 
Method  of  determining  tho  contest  of  a  preparation 
Same  as  (2)-2.  D  of  the  testing  procedure' II  in  1.4 ;2 

e:    To  obtain  the  volume  of  all  sample  for  each  lot. 
Volume  of  all  samples  for  each  lot  (cm3)  '  ^ 


■  0.0159  X  the  total  length  of  samples  (mm) 


2.5    Requirements  for  acceptamce  of  test  specimens 
Same  2is  1.5. 


Attached  Table  1 
' 1 )    Class  A  Framing  Lumber 

(Unit:  mm) 


uSrade 

\ 

SizeV 
code  \ 

Special  grade 

First  grade 

Second  grade 

Third  grade 

Sound  knots 

Holes 

(incl. 

decay 

and 

loose 

knots) 

Sound  knots 

Holes 

(incl. 

decay 

and 

loose 

knots] 

Knots 

Holes 

Knots 

Holes 

At 

edge 

At 

cen- 
ter 

At 

edge 

At 

cen- 
ter 

At 
edge 

At 

cen- 
ter 

At 
edge 

At 

cen- 
ter 

203 

13 

13 

1*3 

19 

19 

19 

22 

22 

22 

32 

32 

32 

204 

19 

22  . 

19 

25 

38 

25 

32 

51 

32 

44 

64 

44 

206 

29 

48 

25 

38 

57 

32 

48 

73 

38 

70 

95  „ 

51 

208 

38 

57 

.  32 

51 

70 

38 

64 

69 

51 

89 

114 

64 

•^lO 

48 

67 

32 

64 

8i3 

38 

83* 

108 

64 

114 

140 

76 

212 

57 

76 

32 

76 

95 

38 

95 

121 

76 

140 

165 

89 

404 

22 

22 

19 

38 

38 

25 

51 

51 

32 

64 

64 

44 

(2)    Class  B  Framing  Lumbar 


(Unit:  nm) 


\^  Grade 

Size  >v 
code  >v 

Construction 

Standard 

Utility 

Sound 
knots 
loose 

Holes  (incl. 
decay  and 
knots) 

Knots  Holes 

Knots 

Holes 

203 

32 

19 

38  25 

.  51 

32 

204. 

38 

25 

51  32 

64 

38 

♦04 

38 

25 

51  32 

64 

38 

Attached  Table  2 


Symbol 
for 

species 
type 

Syobol 
for 

species 
group 

Speceio                              1  ' ' 

.  ■■■  ■  ■    ,'  r'"'- 

;                         ■    .  -y^ 

•    S  I 

D  Fir-L 

Douglas  fir.  Western  latch,  Japanese 
black  pine,  Japanese  red  pine,  Dahurica  ,  . 
larch  and  otliers  of  this  group                *     ;  / 

Hem-Tam 

Pacific  Coast  yellow-cedar,  Tamarack,     «  .  ; 
Jack  pine.  Eastern  hemlock,  Japanese  larch. 
False  arborvitac,  Japanese  cypress, 
Chamaecypris  taivanensis  and  others  of'  this 
group 

S  II 

.  Hem-Fir  * 

Pacific  Coast  hemlock,  Amabilis  fir,  ; 
grand  fir.  Southern  Japanese  hemlbck  ; 
and  others  of  this  group 

S-P-F  or 

Sprtice- 

Pine-Fir 

Balsam  fir,  Lodgepole  pine,  Ponderosa  pine,  .  . 
white  spruce,  Engelmann  spruce,  black  spruce^ 
red  spruce.  Coast  Sitka  spruce,  Alpine  fir, 
Momi  fir,  Yezo  spruce,  white  fir,  Scotch  pine, 
Merck  pine,  Radiata  pine  and  others  of  this . group 

.W  Cedar 

Western  red  cedar,  red  pine.  Western  white!  pine, 
Japanese  cedar,  Agathis,  red  pine  and  others  of 
this  group^^  ^ 

Date  of  Enforcement: 

This  Notification  shall  be  effective  January  23,  1982 
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i. 


Introduction  to  the  Building  Regulations  in  Japan 

General  Structure  of  the  Legal  System  in  Japan 
—  The  taxonomy  and  priority  of  bws  — 

1)  The  Constitution 

2)  Laws:  Promulgated  as  laws  after  the  decision  by  the  Diet 

3)  Administrative  Orders  (by  the  central  Government  under  the  l-:  jv^ims  of  the  re- 
spective laws) 

i)  Cabinet  orders 

ii)  Minister's  orders 

iii)  Orders  by  central  agencies 

4)  Orders  by  the  Local  Governments 

i)  Local  ordinances:  Promulgated  after  the  decision  by  the  bcii  rmsr^sses 

ii)  Local  administrative  orders  by  the  local  govemcrs 


Building  Standard  Law  (enforced  in  1950) 

1 )      Its  Unique  Characteristics 

i)  Integrity:  Including  Building  Codes,  Zoning  Codes,  Kqm^t  Inies,  Structure 
Codes,  and  so  forth,  which  in  most  foreign  d^v^iiced  countries 
are  enforced  individually  and  separately. 


ii)     Nation-wide  Application 


iii)     Administrative  Judgement  by  the  Building  Ofncials: 

Building  officials  of  the  local  govemmenis  bdz?  amisted  with 
judgement  as  to  the  conformity  to  the  law  irrcisxzie  issuance  of 
the  ''Building  Permits". 

vi)     Fundamentality:  Its  technical  standards  being  applicable  for  juildings,  sites 
and  equipments  provided  for  in  other  laws  and  arnim- 


2)      Consmiction  of  the  Law 


Building  Code  Sector  . .  .  enforced  all  over  Japan 


Structural  Safety 


Structural  Fire  Precaution  & 
Prevention,  and  escape  devices 


Hygenic  Safety 


Zoning  Code  Sector 


.  enforced  within  ''CITY 
PLANNING  AREA" 


Relation  between 
Building  Site  & 
Lesal  Street 


Zoning  Regulation 


Building  Height-Bulk 
Shape  Control 


Fire  Zoning 


Other  Provisions 


Administrative  Provisions 


Miscellaneous  Provisions 


Penal  Provisions 


WHOLE  J^iJ^AN 


CITY  PLANNING 
AREA 


3)      General  Provisions 


Procedures  for  a  Building  Permit  to  be  granted  by  the  Bufldizz  OffidH'je  defined. 
Before  building  construction  and  occupancy  changes  take  pkce  (excsrc  in  the  case 
of  small  buildings  in  which  the  floor  area  is  less  than  10  iz*,  oTr^ri'-  the  CITY 
PLANNING  AREA),  the  plan  shall  be  submitted  to  the  Bizldiir  -D^cial,  and  a 
Building  Permit  shall  be  granted  if  the  requirements  are  met. 

tr=t  'Or;.  ... 

4)  Building  Code  Sector 

Major  requirements  are  as  follows: 

i)  Structural  Strength 

(a)  General  requirements  on  construction  methods  and  n^ienaiE 

(b)  Methods  of  stnictuial  analysis 

(c)  Definition  of  loads:    Live  loads 

Dead  loads 
Snow  loads 
Seismic  force 
Wind  pressure 

Other  loads  forces  and  vibranczs 

(d)  Allowable  stress  of  materials  and  limit  strength  of  nizisiiiis 

ii)  Fire  Precautions  and  Prevention 

(a)  Non-combustibflity  of  materials,  components,  and  "bizlcing 

(b)  Fire  resisting  performance  of  buildiiig 

(c)  Fire  partitions:  walls,  floors,  doors,  etc. 

(d)  Standards  for  emergency  elevators-escape-lighting,  sncks  znnrol  devices, 
fire-eliminating  devices,  lighting  conductors,  eleciz::^      sruipment,  etc. 

5)  Supplementary  Orders 

i)  Enforcement  ordinances 

ii)  Detailed  enforcement  regulations 

iii)  Official  notifications 
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Other  Laws  and  Orders  Relating  to  Building  Regulations 
!•)      Fire  Service  Act,  Labor  and  Sanitary  Laws 

2)  Laws  regulating  buildings  of  specific  services; 

~    schools,  hospitals,  pharmacies  etc. 

—     storage  of  explosives,  high  pressure  gas  etc. 

3)  Laws  relating  to  Urban  Planning,  Land  Use,  Environment  Protection,  Anti-Pollution, 
Urban  Redevelopment  etc. 


IL      Technical  Appraisal  System  of  BO 


1.  Legal  Basis 

1)  Article  38,  Chapter  II  (Building  Site,  Construction  and  3t"'~5  Zquipments)  of 
the  Building  Standard  Law,  provides  as  follows,  leaving  rocz:  fsr  >ni  adjustability 
to  the  technical  development  in  the  future; 

*^vith  respect  to  buildings  using  special  materials  or  czrsmir^Tr  methods  that 
are  not  contemplated  in  the  provisions  of  this  chapter  £zd  ciisr  35ievant  orders 
and  ordinances,  such  provisions  shall  not  apply  when  the  V^  Vfr  if  Construction 
deems  such  materials  or  methods  to  be  equal  or  superior  zo  tiDs  contemplated 
hereunder." 

2)  In  1965,  an  administrative  order  entrusted  BCJ  with  IZ2  rr-in-rrn  of  technical 
appraisal,  a  pre-requisite  step  prior  to  the  authorization  by  ihf  Minssr  of  Construc- 
tion, as  required  under  the  provisions  of  Article  38.  It  wls  jus:  zfs:  the  establish- 
ment of  BCJ. 

3)  Ever  since,  tlie  scope  of  BCJ's  teciinicai  appraisal  has  been  eizsLding  following 
a  series  of  administrative  orders.  It  should  be  noted  that  azuDis  ithers,  in  1973, 
BCJ  commenced  the  technical  appraisal  and  performance  zz^iinr  if  industrialized 
houses,,  thus  helping  to  bring  about  the  subsequent  rush  cf  "hsiaz?  industrializa- 
tion. 

2.  Role  of  BO 

When  plans  arc  made  to  construct  a  building  in  Japan,  the  b^jfrir  irructure,  equip- 
ments and  materials  must  be  designed  under  the  Building  Standard  Lzras-  zzz  ±i  related  regula- 
tions. 

The  Building  Standard  Law  provides  detailed  rules  about  Tiifcus  ruiiding  materials 
and  construction  methods.  Prior  to  the  start  of  building,  the  questicz  ci  ^Ttfripr  the  planned 
building  conform^  to  such  regulations  or  not  must  be  investigated. 

In  the  case  of  its  conformance  being  confirmed,  construcrcn  of  ire  building  may  be 
started  after  obtaining  a  building  permit  issued  by  a  relevant  building  cf^ciEL 

In  other  cases,  when,  for  example,  plans  are  made  to  use  njviy  d-zeloped  materials 
or  -to  introduce  a  new  method,  the  special  approval  of  the  Minister  of  Circsruction  must  be 


obtained  after  its  safety  has  been  ascertained  through  the  checking  of  the  structural  calculations 
together  with  necessary  test  results,  drawings  and  other  data  and  information^ 


As  a  prerequisite  for  the  Minister's  approval,  the  proposed  technique  has  to  be 


checked  through  the  technical  appraisal  system  of  BCJ.  For  this  special  purpose,  BCJ  has  or- 
ganized technical  evaluation  committees  consisting  of  experts,  including  university  professors, 
participating  from  all  sectors  in  Japan  in  order  to  offer  their  expertise. 

We  have  now  1 8  permanent  technical  evaluation  committees,  with  the  number  of 
members  amounting  to  400,  The  items  of  technical  issues  which  have  been  appraised  through 
this  BCJ  system  reached  9.600,  as  of  the  end  of  March,  1 982   (cf.  the  attached  Table  1 ) 


We  have,  in  most  cases,  application  manuals  for  each  of  the  evaluation  committees 
with  references  and  explanatory  notes,  according  to  which  the  necessary  data  and  documents 
have  to  be  compiled  and  submitted. 

The  following  supplementary  documents  are  the  minimum  required  in  order  to 
proceed  with  this  appraisal  system. 

(For  buildings) 


1)  Floor  plans,  elevations,  sections,  detailed  structural  drawings  .(a  framing  plan,  for 
example,  fully  explaining  the  characteristics  of  the  important  constituent  parts  in 
calculation  of  the  structural  strength)  and  detaOed  drawings  of  the  joints  and  con- 
nections. 

2)  Structural  Calculation  Sheets  and  Reports 

The  Building  Standard  Law  Enforcement  Order,  chapter  III,  sub-chapter  8,  provides 
for  the  rules,  which  must  be  complied  with  in  preparing  the  following  calculations 


i)  Combination  of  stresses  required  for  designing  the  section  (stress  under  per- 
manent loading  and  stress  under  temporary  loading)  and  conditions  of  stress 
(dead  loads,  live  loads,  snow  loads,  wind  pressure  and  seismic  force) 

ii)  Calculation  of  required  rates  of  relative  storey  displacement  per  building 
height  and  of  the  required  strength  of  each  storey  against  horizontal  force. 


Proceedings  for  Initiating  the  Technical  Appraisal  System 


and:data. 
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iii)  Methods  of  calculatin  of  loads  and  external  forces 

iv)  Allowable  unit  stresses  and  strength  of  materials 

■  3)     .  Test  record  reports 

Results  of  -various  tests  necessary  for  the  technical  evaluation  of  the  strength  or 
performances  of  the  proposed  materials  or  for  justifying  the  proposed  strucnirsJ 
calculations  as  specified  in  the  Building  Satandard  Law  Enforcement  Order  chapter 
III. 

Japan  Industrial  Standards  (JIS)  prescribe  the  test  methods  and  procedures.  But  in 
some  cases  there  are  no  such  provisions.  That  is  one  of  the  reasons  that  advance 
consultation  of  BCJ  on  how  to  carry  out  the  test  is  advised. 

(For  building  materials) 

The  following  is  an  example  of  a  newly  developed  fire  resisting  material: 

1)  Specifications 

i)  Shape  and  dimensions 

ii)  Specific  gravity 

iii)  Moisture  content 

iv)  Chemical  analysis 

2)  Explanatory  data  on  the  production  process  and  the  quality  control  system  (regard- 
ing basic  material  as  v/ell  as  processing  material) 

3)  Results  of  tests  performed  at  authorized  laboratories 

4)  Drawings  of  standard  construction  methods 

5)  Other  related  information 

When  an  .application  is  submitted,  a  preliminary  hearing  will  be  held  by  some  of  the 
members  of  the  respective  evaluation  committee. 

When  the  evaluation  is  finalized,  BCJ  will  issue  an  evaluation  report. 


The  application  to  the  Minister  of  Construction  for  an  authorization  must  be  at- 
tached with  a  copy  of  this  report  together  with  necessary  documents. 


(cf.  the  attached  Tables  2,  3,  4) 


Table  1   Evaluation  Committees 


1.  Technology  for  high  rise  buildings  (More  than  60  meters  in  heigiii) 

2.  Structural  technology  (No  more  than  60  meters  in  he^t) 

3.  Building  foundations 

4.  Computer  programming 
Small  capacity 

Large  capacity 

5.  SUos 

6.  Blast  furnace  slag  as  aggregates  for  concrete 

7.  Artificial  light  weight  aggregates 

8.  Sheets  for  safety  during  construction 

9.  Septic  tanks 

10.  Elevators  and  play  facilities 

11.  F.R.P. 

■^12.  Industrialized  houses 

13.  Durability 

14.  Fire  resistance  performance 

15.  Disaster  prevention  measures  and  facilities 

16.  Acoustic  insulation  structure 

1 7.  Fire  resistant  building  process 

18.  Fire  precaution  and  prevention  plan 
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Table  5   List  of  Technologies  Evaluated  by  B.CJ. 


Items 

1978 

1979 

1980 

1981 

1982 
1st  half 

Total 

1)    Computer  models 

28 

3 

31 

2)    High  rise  buildings 

(higher  than  3 1  m  to  45  m) 

6 

21 

3 

3 

5 

38 

3)    High  rise  buildings 

(higher  than  45  m  to  60  m) 

7 

1 

9 

8 

32 

4)    High  rise  buildings 

(higher  than  60  m  to  100  m) 

7 

9 

14 

15 

8 

53 

5)    High  rise  buildings 
(higiier  than  100  m) 

5 

5 

2 

6 

I 

19 

6)    Construction  of  box  frame  type 
using  reinforced  concrete 

8 

8 

0 

2 

0 

18 

7^    Construction  of  box  frame  tvtie 
using  precast  reinforced  concrete 

8 

7 

16 

5 

2 

38 

&\     Precast  Rahmen  ( lisid  framed 
construction 

2 

3  ^ 

1 

2 

0 

8 

9)    Concrete  construction  requiring 
the  Ministrv's  authorisation 
except  6)  —  8) 

11 

10 

9 

8 

0 

38 

10)    Mechanical  jointing  process  of 
reinforcing  bars 

13 

13 

11)    Buildings  evaluated  under  specific 
instructions  from  building 
officials  of  local  authorities 

4 

7 

11 

12)    Steel  structure  buildines 

rpfiuirinp  snecific  authorization 
of  the  Ministry  of  Construction 

9 

4 

6' 

4 

•  12 

35 

13)    High  tensile  strength  bolt  of 

sneciaJ  tVT3e 

10 

10 

14)    Piles  of  high  Strength 

19  23 

31 

33 

'  9 

115 

1  5^    Continuous  under^rrnund  waJls 

3  7 

5 

11 

29 

15 

0 

0 

0 

7 

22 

9  12 

cu 

18)    Septic  tanks  (Individual) 

163 

37 

200 

19)    Septic  tanks  (Multiple  type) 

121  89 

82 

71 

32 

395 

20)    Quality  of  FRP  for  septic  tanks 

3  6 

0 

17 

4 

30 

21)    Elevators,  Escalators 

15 

22 

21 

38 

15 

111  . 

22)    Play  facilities 

9 

31 

10 

16 

4 

70 
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Table  5-1  -  HIGH  RISE  BLDG. 


High  Rise  Bldgs  evaluated  by  BCJ 
(By  fiscal  year,  heiglit  and  usage) 


Total  400,  as  of  the  end  of  Dec  19E1 


1966 

13 

1967 

1968 

'  34 

1969 

1970 

i  62 

1971 

1972 

!  79 

Year 

1973 

1974 

\  62 

1975 

1976. 

\  37 

1977 

1978 

1  39 

1979 

1980 

1  44 

1981 

1982 

1  30 

45 

j  2 

45 

60 

!  LI9 

Height 

60 

80 

1  147 

80 

100 

i  59 

100 

1  73 

Cooperative  houses 

;    *  33 

Office  bldg 

i  202 

Hotels 

J.  . 

Usage 

Governmental  offices 

i  ^7 

Hospitals 

14 

Station  bldg 

1  4 

School 

1  3 

Chimneys,  tov/ers,  power  houses 

i  43 
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Table  5-2.    Fire  Resistant  Materials  Restrictions  on  Intsmal  Liniias 


•uiidinci  dusTicilioa  aooordiaf  to 
lU  lue,  nk,  itnictuic  or  riic° 
icssunt  eompamncauooa 

Seals  as  appM  to 

ceding  aad  val 

FtreReastaal 
Buildincs 

SemiFm 
Reaxtast 

Othar 
Bttildiafi 

vOaar 

fwBB  Rcaurfe 

Back- 
in* 

FiBialk^  {laex-rn»° 

B 

A 

C 

B 

AIB  A  C  1  A 

T>)caier.  Movis  Thaten.  Vauderdk 
Houses.  Ejubibon  Halb.  fubiic 

Floor  Area  vitA 
400  Bimcten 
of  more  of 
tpwtaiaraeaa 

Floor  Area  with,  100  aq-aaaan  at  «eic 
of  ipaciata*  acaia. 

- 

- 

A 

O 

O 

i    -  /  ■ 

—  Order  129-0 

,  / 
'■    f  '■ 

Hofpiuli,  Oinia  ()uvui(  hoiida 
of  bomul  txcatsieniK  Hoieii.  iana. 
Lodges,  ApuTiBcau.  Bo»r>linf 
Houn,  Aiybuns  (at  tb« 
WeUoR  laiotuuoiu  (at  dkiidjcm, 
etc 

Floor  Aru  of  the 
3id  floar  and/or 
apper  noor 
louiiof  300  iq- 
meun  or  mote 
(ae^'l) 

Floor  Am  of  tiaa 
2ad  floor  totatet 

Floor  Area  totallaai 

200a)-«etata» 

more 

- 

- 

A 

O 

o 

j!                 Escrpt  for  oomparmcnu 
—  — ;  •  ■  3  •  3            of  100  m*  or  less 
'      :                   (  -  Order  I29-I> 
1:1'                 This  reitncnon  spplia  to 

if  there  are  pami 
]    1                      nooms  on  (he  floor 

Oepanment  Sloicx.  Mwi»U.  Show 
Roonu.  Sport  Sudiunu,  C&baicu, 
Ca/es.  N«htdula,  &an.  Ouwe 
Kallx.  ^blic  Batbhotua.  Wudaf 
Rooiu,  Rduunttu.  Stitt  Sbop* 

Floor  Area  of  ih« 
3rd  Oowaodyof 
apper  Doors 
lotxhm  IJMO  »q- 

Floor  Ana  of  tbc 
2ad  Qoof  totttiBt 
iOOai-netenar 

Floor  Am  tooliai 

200iq-ineimar 

more 

_ 

A 

o 

o 

'if             •  ►  Order  n2-VI) 
-U    y-i  S      •-.  Order  i23-MV 

■  i 

Rooms  ujcd  (w  th«  purpoaa 
enbel  in  ( 1 ).  (2)  aiut  (3)  wiuc*  era 
looted  undofround. 

A 

o 

o 

.    .  /                  Order  12^*-<-iin 
-  —  •  /  3  -3      ;  ►  Order  129-III) 

C«n«B*<  Auto  Rcpuf  Shops 

A£ 

A 

o 

 y  3  . 3        1-  Order  I2«-W^i,  129-11) 

Room*  tUTUii 
BO  wmdov 
(oi  licltiuic 

with  totai  Dooe  area  of 
50  x)-<nctcn  at  aon 

Afl 

o 

= 

tmuamt  tunperatuic 
snd  hiunjdity  eosBoi 

All 

A 

e 

1        .  /               »>  Order  12B-3-U) 

AppJiabk  tcfinlics  of  Um  uagc 

•  Bi»Miit«3of300sq°fMimaKaaRBtotaiana,with3ar 

•  Buiidinfsof  lJ)00«iHn>tcnaraania  totalam  with 

e  Onanory  Bnildiiitsof  3jOOOa^-acMnora»aj»iBtaal 
ores 

- 

- 

O 

o 

O 

j                  IxoDl  schooU  and  |ymnas> 

i-t-'Z      ^  3uiidtapof 31  metcaor 
les  B  hetfht  aad  used  for 
'                     anr  of  the  uss  dcsoioed  la 
'                     (21  area  indiblrd  in  dasaAo- 
BOB  (2) 

;    1                   »  Order  S29-rV  ?roTuo| 

Buiidints,  chcfe  facQiUe*  or  eqinpmcBS 
for  uolninf  Cm  are  mmlWrf  (Ouoica, 
Rattuooni,  Orymc  Roonu,  Boilu 
Rooms) 

•  Rcadcna  of  2  or  srazc  iconcs  oo  any  floor  cs«p(  the  (he 
hifncn  oae 

/ 

o 

i           /                »  Onler  129.vn 
Ol-  -       =3        ».  Cnux  l29-4-rV) 

e  Buikiima  othg  tlun  trvtirnm 

/ 

o 

oi  /'  r  3 

1 1th  Floof  aod/or  Uppu  Floonor 
buildints 

•  Firescsstaxit  aomparaiHsi>aotczoa*diiic  100ir)-aciEnn 
area 

O 

o 

o 

/                  Order  11 2-V) 

e  Firc-fcamaBi  oomparumt,  mm  ar—rtim  200  Bt-actui  la 
am  (uoept  for  B-«yps  fireproof  doors) 

O 

O 

/ 

o 

j          /'             ,  -Oniai  112-VI) 

Oleic  /  :is 

•  Firr-raauianl  corapartmcat.  ooc  cxcaaduig  iOO  tq-mcian  ■ 
atB*  (cacBpl  for  B^ypa  fcvproof  dooni 

/ 

o 

1 

/ 

1  /    .  /                »  Order  in-VU) 

UadcriTouad  Stoi«a,cte. 

•  Firc-nasiaal  oompanraaai,  aoi  rirairtmi  1 00  aq-Mtcn  ia 
arms 

1 

area  (czorpi  for  B-«rP«  ftnpnxii'  doon) 

o 

o 

1 

o 

1  /;    •  /,  /         1-  Order  12t-3-IU) 

ol/  ;  =  1= 

•  Firv-rasutani  uampammBt,  mot  cacuadinc  jOO  «q-<nctui  in 
area  (aaspt  for  B-typa  Cawprooi  doon) 

/ 

o 

1 

/ 

o 

,  '    '         (  ».  Order  12«-J-V) 

Raauifcs 

A:  Non-Combustible  MaienaU  B:  Scou  Nc»Combia(ibt«  UaunaU  C:  Fm  Rearaac  M 

a:  AUa<v«d  /:  Not  ailo«vd  No  Unutauoa  &:  Allowed  oaly  for  (he  poruoa  aaoe  jsd 

Oidci:  Building  Siaitdud  Law  Eafotceraent  Order  caacud  ai  1930  u  a  cabinet  order  No.  331 
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Industrialized  Houses 
Number  of  Industrialized  Houses,  Evaluated  by  BCJ  and  Authorize  rj  M.O.C 

(1st  half) 


1978 

1979 

1980 

iss: 

1982 

Total 

Qassifi- 
tion 

9th 

10th 

nth 

12th 

13th 

14th 

15th 

17th 

Steel 

15 

6 

9 

25 

7 

14 

6 

12 

108 

Wooden 

5 

5 

4 

7 

4 

4 

5 

i  - 

42 

Concrete 

7 

2  - 

4 

2 

2 

10 

4 

1 

32 

Total 

27 

13 

17 

34 

13 

28. 

15 

182 

Housing  Starts  by  the  Type  of  Main  Strucmre 
(Calender  Year) 

(1,000) 


1978 

1979 

1980 

1982.  1-6 

Housing  Starts 

1,549 

1,493 

1,269 

550 

(Pre -fabricated  Houses) 

(139) 

(137) 

(127) 

[  (62) 

Wooden  Houses 

955 

910 

751 

(24) 

(26) 

Steel 

184 

191 

166 

(81) 

(82) 

Concrete  2  others 

410 

392 

352 

(34) 

""(29) 

Checking  Items  for  Evaluation  of  the  Industrialized  Houses 


Safety 

( 1 )     S  tructural  S  trength  Performance 


1 .     Structural  Strength 

Suitable  or  Not 

2.     Design  Conditions 

2-1 .    Bearing  Capacity  for  Long  Time  Loading  of  Soil 

t/m^ 

2-2.    Vertical  Deepest  Snowfall 

cm 

2-3.    Velocity  Press 

Kg/m2 

2-4.    Horizontal  Seismic  Coefficient 

2-5.    Live  Load 

Kg/m^ 

Fire  Proofing  Performance 

1 ,     Exterior  Finishing 

1-1.  Roof 

the 

srade 

1  -2.    External  Wall  &  Eaves*  Back 

the 

grade 

1-3.  Opening 

the 

grade 

2.     Interior  Finishing 

the 

grade 

2-1.    Jap.  Style  Room 

the 

grade 

2-2.    W.  Style  Room 

the 

grade 

2-3.  Kitchen 

the 

grade 

2A.    Bath  Room 

the 

srade 

3.     Partition  Wall  of  Tenement  House 

the 

grade 

Falling  Down  Prevention  Performance 

Suitable  or  Not 

-21- 


Living  Comfortableness 

(1)  Performance  of  Openings 

(2)  Ventilation  Performance 

(3)  Performance  Concerning  Heat 

1.    Heat  Insulating  Performance 

M.  Roof 

1-2.    External  Wall 

1-3.  Hoor 
2e     Heat  Reserving  Performance 
3.     Dew  Proofing  Performance 

(4)  Performance  Concerning  Sound 

1  o     Sound  Insulating  Performance 

1-1.    External  Wall  of  Residential  Room 
1-2.    Partition  Wall  between  Bedrooms 
1-3.    Partition  Wall  of  Tenement  House 
2«     Insulating  Performance  of  Floor  Impulse  Sound 
3.     Tranquility  Performance  of  Housing  Equipment 
Durability 

(1)  Rust,  Rot  &.  Termite  Proofing  Penromance 

(2)  Water  Proofing  &.  Drainage  Performance 


Suitable  or  Not 


Suitable  or  Not 


the 


grade 


the 


grade 


the 


grade 


the 


grade 


Suitable  or  Not 


the 


grade 


the 


grade 


Lhe 


grade 


the 


grade 


the 


grade 


Suitable  or  Not 


Suitable  or  Not 


APPENDIX  C: 


JAS  STRUCTURAL  PLYVJOOD 


APPENDIX  C 


JAS 


Japanese  Agricultural  Standard  For 

STRUCTURAL  PLYWOOD 


March,  1983 


/^    L  /ST  OP  RE[//S/OA/ 


P/ 


NotiflcaLicn  No.  1709  of  the  Ministry 
of  Agriculture,  Forestry  and  Fisheries 
September  27th,  1983, 


?Z 


The  folloving  natters  shall  not  be  narked: 

(1)  Out-door-use  and  other  term  tha.t  vill 
nean  the  panel  will  be  able  to  use  under 
the  service  condition  of  veathnr  exposure. 
(Elxcluding  the  case  of  marking  on  the  struct- 
ural panels  that  coma  under  Type  Special, 
qualities  of  face  and  back  veneers  are  con- 
ply  vith  reaulrementa  prescribed  in  standards 
a,  h  or  c  of  paragraph  2  and  qualities  of  .  ..- 
core  and  cross  band  veneers  are  comply  vith 
reqtilrencnts  prescribed  in  standard  c  of 
paragraph  2,  notwithstanding  the  prescrip- 
tion of  paragraph  3) 

(2)  Any  tera  that  contradicts  the  majkings 
as  required  above 

(3)  Any  vording  or  other  indication  that 
tends  to  cause  misunderstanding  of  the 
quality  of  the  product 


Totfil  nuaber  of  defects 
of  sound  knot,  dead  knot, 
loose  knot,  knot  hole, 
patch  and  decay 


Any  are  300  nm  long 
and  6C0  on  id.de  across 
the  grain,  including 
vhite  pocket  shall  not 
contain  more  than  three 
of  defects  calculated 
according  to  the  fora- 
ulac  prescribed  in 
Apnendix  Table  2 


7^ 


i 


Not  peraltted,  but  white 
pocket  not  severely  injure 
the  serviceability  will 
be  pennltted 


Appendix  TaVle  2  (Concerning  Article  3-3>  standards  for  core  and  cross  band) 


Item 

Foraulae  for  calculating 
the  number  of  defects 

Heavj'  white  pocke'^ 

Width  cross  grain  (mm)  -  150 

Light  white  pock?t 

Vidth  cross  grain  (mm)  -  300 

Sound  knot,  dead  taiot,  loose 
knot,  knot  hole  and  patch 
of  more  than  25  mm  and  not 
more  than  iO  ma  in  \fidth 
cross  gram 

Number  x  ^ 

Sound  knot,  dead  knot,  loose 
knot;  knot  hole  and  patch 
of  more  t^an  40  mm  and  not- 
more  thano5  mn  in  width 
cross  grain 

Number  x  1 

Souna  knon,  aeaa  knot,  loose- 
knot,  knot  hole  and  patch 
of  nore  than  65  mn  in  width 
cross  grain 

Number    x  3  . 

Additiona  Provision 

"iV  This  notification  is  become  effective  on  October  27th  of  1983, 


Only  the  Japanese-language  texts  are  official  and  authentic.  This 
publication  is  a  temporary  translation  prepared  solely  for  the  con- 
venience of  interested  persons.  In  the  event  of  any  doubt  arising, 
it  is  at  all  times  advisable  to  refer  to  the  original  Japanese  text. 


JAPANESE  AGRICULTURAL  STANDARD 
FOR  STRUCTURAL  PLYWOOD 


Notification  No.  20A7  of  the  Ministry 
of  Agriculture,  Forestry  and  Fisheries 
December  14th,  1982. 

(Scope  of  Application) 

Article  1.     This  standard  shall  be  applied  to  structural  plywood. 
(Definition) 


Article  2.     The  terms  in  the  left  column  of  the  following  Table  shall  be  as 
used  herein  as  defined  respectively  in  the  right  column: 


Terms 

Definition 

Structural 
plywood 

Of  the  ordinary  plywood  (as  prescribed  by  Article  2  of  the 
Notification  No.  383  of  the  Ministry  of  Agriculture,* 
Forestry  and  Fisheries,  April  11,  1964,  establishing  the 
Japanese  Agricultural  Standard  For  Ordinary  Plywood) ,  other 
than  the  plywood  for  f ire-retardant  shutters  (as  prescribed 
by  Article  1  of  the  Notification  No.  29  of  the  Ministry  of 
Agriculture,  Forestry  and  Fisheries,  January  16,  1961, 
establishing  the  Japanese  Agricultural  Standard  For  Plywood 
For  Fire-retardant  Shutter),  the  plywood  for  concrete  forms 
(as  prescribed  by  Article  of  the  Notification  No.  932  of 
the  Ministry  of  Agriculture,  Forestry  and  Fisheries,  June 
30,  1967,  establishing  the  Japanese  Agricultural  Standard 
For  Concrete  Form  Plywood),  fire  retardant  plywood  (as 
prescribed  by  Article  2  of  the  Notification  No.  1869  of  the 
Ministry  of  Agriculture,  Forestry  and  Fisheries,  December 
5,  1969,  establishing  the  Japanese  Agricultural  Standard 
For  Fire  Retardant  Plywood,  plywood  for  scaffolds  (as 
prescribed  by  Article  2  of  the  Notification  No.  771  of  the 
Ministry  of  Agriculture,  Forestry  and  Fisheries,  May  17, 
1972,  establishing  the  Japanese  Agricultural  Standard  For 
Plywood  For  Scaffold),  nonflammable  plywood  (as  prescribed 
by  Article  2  of  the  Notification  No.  1650  of  the  Ministry 
of  Agriculture,  Forestry  and  Fisheries,  September  11,  1972, 
establishing  the  Japanese  Agricultural  Standard  for  Non- 
flammable Plywood)  and  plywood  for  pallets  (as  prescribed 
by  Article  2  of  the  Notification  No.  6  of  the  Ministry  of 
Agriculture,  Forestry  and  Fisheries,  January  7,  1977, 
establishing  the  Japanese  Agricultural  Standard  For  Plywood 
For  Pallet),  those  plywood  to  be  used  for  important  parts 
from  structural  resistance  in  building  constructions. 
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Type 
special 

Structural  plywood  those  are  used  outdoors,  or  at  constantly 
wet  places,  and  have  passed  the  continuous  boiling  test  as 
prescribed  in  Supplementary  provisions  3  -  (1). 

Type  I 

Structural  plywood  those  are  used  indoors,  and  have  passed 
the  repeated  boiling  test  as  prescribed  in  Supplementary 
provisions  3  -  (2). 

(Standards) 


Article  3.     The  standards  for  structural  plywood  shall  be  specified 
follows: 


Items 


Standard  Specification 


Class  1 


Class  2 


Degree  of 
adhesion 


Must  come  under  either 
Type  special  or  Type  1 


Ditto 


Moisture 
content 


Must  pass  the  moisture 
content  test  as  prescribed 
in  Supplementary  provisions 
3  -  (3) 


Ditto 


Bending 
strength 
and  Young's 
modulus 


Must  pass  the  bending  test 
for  Class  1  as  prescribed 
in  Supplementary  provisions 
3  -  (4) 


Must  pass  the  bending  test 
for  Class  2  as  prescribed 
in  Supplementary  provision; 
3  -  (4) 


Compression 
strength 


Must  pass  the  compression 
test  for  Class  1  as  pre- 
scribed in  Supplementary 
provisions  3  -  (5) 


Quality  of 
face  and 
back 


The  grades  given  in  the 
following  Table  must  con- 
form to  their  respective 
quality  standards  for 
layer  surfaces  as  specified 
in  the  following  paragraph: 


The  grades  given  in  the 
following  Table  must  con- 
form to  their  respective 
quality  standards  for 
layer  surfaces  as  specified 
in  the  following  paragraph: 


Qual ity 

Grade 

Face 

Back 

A  -  1 

a 

b 

A  -  2 

b 

b 

B  -  1 

a 

c 

B  -  2 

b 

c 

B  -  3 

c 

c 

C  -  1 

a 

d 

C  -  2 

b 

d 

C  -  3 

c 

d 

Grade 

Quality 

Face 

"Back 

A  -  B 

a 

b 

A  -  C 

a 

c 

A  -  D 

a 

d 

B  -  B 

b 

b 

B  -  C 

b 

c 

B  -  D 

b 

d 

C  -  C 

c 

c 

C  -  D 

c 

d 
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Quality 
of  core 
or  cross 
band 


Shall  be  conformed  to  the 
requirements  for  core  and 
cross  band  for  Class  1  as 
specified  under  paragraph  3, 


Shall  be  conformed  to  the 
requirements  for  core  and 
cross  band  for  Class  2  as 
specified  under  paragraph  3. 


Materials 


Composi- 
tion of 
veneers 


The  number  of  plies,  thickness 
and  composition  of  veneers 
must  conform  to  the  standards 
as  specified  in  the  following 
Table,     In  this  case,  the  core 
_or  cross  band  made  of  veneers 
glued  over  each  other  in 
parallel  grain  directions 
should  be  regarded  as  one 

(Unit :  mm) 


Tliick- 
ness 

of 
panel 

No. 

of 
plies 

Thickness  of 
veneers  and 
composition 

5.0 

3 

1.5-2.0-1.5 

6.0 

3 

1.5-3.0-1.5 

7.3 

5  . 

1.5-1.5-1.5-1.5- 
1.5 

9.0 

5 

1.5-2.25-1.5- 
2.25-1.5 

12.0 

5 

1.5-3.0-3.0-3.0- 
1.5 

15.0 

7 

1.5-3.0-1.5-3.0- 
1.5-3.0-1.5 

18.0 

7 

1.5-3.0-3.0-3.0- 
3.0-3.0-1.5 

21.0 

7 

2.25-3.5-3.0- 
3.5-3.0-3.5-2.25 

2A.0 

9 

2.4-3.0-2.4-3.0- 
2.4-3.0-2.4-3.0- 
2.4-3.0-2.4 

Materials  of  face,  back,  core 
and  cross  band  shall  be  those 
of  Engeimann  spruce  (Picea 
engelmannii  Parry.)  or  better 
in  strength. 


The  number  of  plies,  thickness 
and  composition  of  veneers 
must  confonn  to  the  standards 
as  specified  in  the  following 
Table 

(Unit:  mm) 


Thick- 

No. of 

Thick- 

Compo- 

ness of 

plies 

ness  of 

sition 

panel 

veneers 

Less 

3  or 

Total 

than 

more 

thick- 

15.0 

ness  of 

Not 

less 

than 

15.0, 

less 

than 

18.0 

veneers 

4  or 
more 

1.5  or 
more 

parallel 
to  the 
face 
veneer 
shall  be 
not  less 

than  40% 

Not 

and  not 

less 

more 

than 

than  70% 

18.0, 

5  or 

of  panel 

less 

more 

5.5  or 

thick- 

than 

less 

ness 

24.0 

24.0 

7  or 

or 

more 

more 

Warping  or 
test  ing 


Shall  not  severely  injure  the 
serviceability  of  the  panel 


Ditto 
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Dimensions 

1.  The  standard  width  and 

1.  The  standard  width  and 

length  shall 

be  as  specified 

length  s 

hall 

be  as  specified 

below: 

below: 

(Unit:  mm) 

(Unit:  mm) 

Width 

Length 

Width 

Length 

910 

1,820 

900 

1 ,800 

910 

2,130 

900 

1  ,818 

910 

2,440 

910 

1,820 

910 

2,730 

910 

2,130 

955 

1,820 

910 

2,440 

1,000 

2,000 

910 

2,730 

1,220 

2,440 

955 

1,820 

1,220 

2,730 

1,000 

2,000 

1,220 

2,440 

1,220 

2,730 

2.  The  specified  thickness 

2.  The  recommended  standard 

shall  be  as  follows: 

thickness  shall  be  as  follows: 

(Unit:  mm) 

(Unit:  mm) 

5.0,  6,0,  7.5,  9.0,  12.0, 

5.0,  6.0 

,  7.5,  9.0,  12.0, 

15.0.  18.0,  21.0,  24.0 

15.0,  18 

.0,  21.0,  24.0 

3.  The  discrepancies  between 

3.  The  discrepancies  between 

the  marked  and  measured 

the  marked  and  measured 

dimensions  for  the  items 

dimensions  for  the  items 

given  in  the 

left  column  of 

given  in 

the 

left  column  of 

the  following  Table  shall  be 

the  following  Table  shall  be 

as  specified 

in  the  right 

as  specified 

in  the  right 

column  respectively: 

column  respectively: 

(Unit:  mm) 

(Unit:  mm) 

Marked 

Discrepancy  from 

Marked 

Discrepan.v  from 

dimension 

measured  dimension 

dimension 

measured  cln.ension 

Thick- 

5.0 

+0.3  -0 

Thick- 

7.5 

•••0.5  -0.3 

ness 

6.0 

+0.3  -0 

ness 

or 

7.5 

+0.4  -0 

less 

9.0 

+0.5  -0 

^lO^ 

+0.8  -0.5 

12.0 

+0.6  -0 

15.0 

+0.8  -0 

Lhar 
7.5 

18.0 

+0.9  -0 

21.0 

+1.1  -0 

Width  and 

'  +0  -U.3 

24.0 

+1.2  -0 

length 

Width  and 

+0  -3 

length 

A.  Diagonals 

shall  not  be 

4.  Diagonals 

shall  not  be 

differed  by  more  than  3mm  in 

differed 

by  more  than  3nm  in 

length 

length 
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Marking 

The  following  matters  shall  be  marked  in 
one  block: 

(1)  Name  of  product 

(2)  Dimensions 

(3)  Name  or  company  name  of  the  manufacturer 
or  distributor 

Ditto 

Mark- 
ing 

Method 
of 

marking 

1.  The  matters  for  m.arking  (1)  and  (2)  shall 
be  given  in  the  following  ways: 

(1)  Name  of  product 

Mark  as  "Structural  Plywood" 

(2)  Dimensions 

Mark  the  thickness,  width  and  length 
of  the  panel  specifying  they  are  in 
milimeter,  centimeter,  or  meter 

2.  The  matters  specified  for  marking  shall 
be  given  at  proper  position  of  each  panel 
or  package 

Ditto 

Pro- 
hibited 
marking 

The  following  matters  shall  not  be  marked: 

(1)  Any  term  that  contradicts    the  markings 
as  required  above 

(2)  Any  wording  or  other  indication  that 
tends  to  cause  misunderstanding  of  the 
quality  of  the  product 

Ditto  ; 

2.  The  standards  for  the  quality  of  veneers  as  prescribed  in  the 
preceding  paragraph  shall  be  as  follows: 


Items 

-               Standards                 ■   -     -  -  - 

a 

b 

c 

d 

Total  of 

Not  more 

Not  more 

Not  -more  than 

Not  more  than  1/7  of 

the  width- 

than  1/20 

than  1/15 

1/10  of  panel 

panel  width  (In  case  of 

wise 

of  panel 

of  panel 

width  (In  case 

Class  2,  not  more  than 

dimension 

width 

width 

of  Class  2, 

1/5  of  panel  width,  but 

of  sound 

not  more  than 

if  the  maximum  widthwise 

knot , 

1/5  of  panel 

diameter  of  sound  knot. 

dead  knot, 

width,  but  if 

dead  knot,  loose  knot  or 

loose  knot. 

thickness  of 

knot  hole  is  less  than 

knot  hole. 

face  and  back 

65mm,  and  the  thickness 

open  split. 

of  the  panel 

of  face  and  back  of  the 

chip. 

is  not  less 

panel  is  not  less  than 

joint  gap. 

than  the 

the  thickness  given  in 

cross  check. 

thickness 

Appendix  Table,  up  to 

linear  worm 

given  in 

1/2  of  panel  width  will 

hole  and 

Appendix 

be  permitted 

patch 

Table,  up  to 
1/2  of  panel 
width  will  be 
permitted 

-  5  - 


Sound 

Not  more  than 

Not  more  than 

Not  more  tlian 

Not  more  than 

knot  or 

25mni  in  dia- 

40mm in  dia- 

50mm in  dia- 

75mm in  dia- 

dead 

meter  along 

meter  along 

meter  along 

meter  along 

k.no  t 

the  width  of 

the  width  of 

the  width  of 

the  width  of 

the  pane] 

the  panel 

the  panel 

the  panel 

Loose 

Not  more  than 

Not  more  than 

Not  more  than 

Not  more  than 

Knot  or 

3n3m  m  dia— 

3mm  in  dia- 

AOmm in  dia- 

75mm in  dia- 

knot 

meter  along 

meter  along 

meter  along 

meter  along 

hoi  e 

the  width  of 

the  width  of 

th»?  width  of 

the  width  of 

the  panel 

the  panel 

the  panel 

the  panel 

Patch 

Not  more  than 

Not  more  than 

Ditto 

Ditto 

50mm  in  dia- 

100mm in  dia- 

meter along 

meter  along 

t"V»p  T»nHt*Vi  r>F 

the  panel 

the  panel 

Bark 

Net  inorG  tn^n 

Not  conspic- 

Nol severely 

Ditto 

pocke  t 

uous 

XllJUIt:  Lllt^ 

or  res  in 

span 

c  o  TIT  ir^oaHi  1  1  t-\r 
ocLVXL-CdUlJLXLy 

pocket 

Burl  or 

Slight 

Not  conspic"* 

Not  severely 

Ditto 

vine 

injure  the 

s  treak 

serviceability 

of  the  panel 

Decay 

Mot"     FiPTTnl  t"t'Pf1 

D'  tt 
1  o 

Ditto 

Ditto 

pen 

l^L^l.     ILIV.' L  Uilclll 

Mi-it-    mr\T"P    t"  Vi  3  n 

1       Qnl  1  t"    nn  nanpl 

1 •  Split  on  panel 

spilt 

zU/o  oi  panel 

4U/i  or  panel  . 

shall  not  exceed 

shall  not  exceed 

V.  in  • 

length  in 

length  in 

6mm  in  widtn 

6mm  in  width 

c luding 

length,  not 

length,  not 

which  located 

which  located 

chip  or 

more  than  1.5 

more  than  6mm 

witnin  /jmm  ol 

within  25nim  of 

J  o  int 

mm  in  width  and 

in  width  and 

parallel  panel 

parallel  panel 

gap) 

not  more  than 

not  more  than 

edge 

edge 

2  in  number 

3  in  number;  or 

2.     In  case  of 

2.     In  case  of 

not  more  than 

split  which 

split  waich 

20%  of  panel 

located  other 

located  other 

length  in 

than  the  area 

than  the  area 

length,  not 

written  above, 

written  above. 

more  than  6  in 

(1)  the  length 

(1)  Split  on 

number 

of  split  which 

panel  shall  not 

does  not  exceed 

e'xceed  25mm  in 

10mm  in  width  at 

width  at  a  point 

a  point  200mm 

200mm  from  the 

from  the  end  of 

end  of  the  panel 

the  panel  shall 

and  the  end  of 

not  be  limited. 

split  shall  be 

provided  that 

tapered 

end  of  the  split 

(2)  Split  on 

is  tapered,  or 

panel  shall  not 

the  length  of 

exceed  75mm  in 

split  which  does 

width  when 
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located 

in  width  at  a 

within  200mm 

point  200mm  from 

from  the  end 

the  end  of  the 

of  the  panel 

panel  shall  not 

exceed  50%  of  the 

panel  length 

(2)  Split  on 

panel  shall  not 

exceed  50mm  in 

width  when 

located  within 

200mm  from  the 

end  of  the  panel 

Cross 
check 

Ditto 

Ditto 

Wonn 

1.  In  case  of 

Not  conspicu- 

Not severely 

Ditto 

hole  ^ 

round  bores , 
not  more  than 
1 .  5niin  in  long 
span  and  not 
gathered  r 

ous 

injure  the 
serviceability 
of  the  panel 

• 

2.  In  case  of 

linear  bores , 

not  more  than 

10mm  in  long 

span  and  not 

more  than  A 

times  the 

number  of  the 

panel  are  in 

square  meter 

(rounding  up 

any  fraction 

to  the  unit) 

in  number 

Other 

Slight 

Not  conspicu- 

Ditto 

Ditto 

defects 

ous 

(Note)  "Total  of  the  widthwise  dimension  of  sound  knot,  dead  knot,  loose 
knot,  knot  hole,  open  split,  chip,  joint  gap,  cross  check,  linear 
worin  hole  and  patch"  is  obtained  by  adding  up  all  the  diameter 
widthwise,  width  or  length  of  these  defects  in  the  panel  portion 
of  300mm  wide  at  right  angle  to  its  length  where  these  defects  are 
most  numerous. 
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3.  The  standards  for  the  core  and  cross  band  as  prescribed  in  the 
preceding  paragraph  shall  be  as  follows: 


Item 

Standard 

Class  1 

Class  2 

Total  of  the  widthwise 
dimension  of  sound 
knot,  dead  knot,  loose 
V'.not,  knot  hole,  open 
split,  chip,  joint  gap, 
cross  check,  lincai 
worm  hole  and  patch 

Not  more  than  1/5 
of  the  panel  width 

Sound  knot 

Not  more  than  75mm 
diameter 

Dead  knot,  loose 
knot  or  knot  hole 

Not  more  than  75mm 
in  the  widthwise 
diameter 

Not  more  than  75mm 
in  the  widthwise 
diameter.     In  case  of 
veneer  at  least  2  plies 
removed  from  face  or 
back,  not  more  than 
90mm  in  the  widthwise 
diameter 

Bark  pocket  or 
resin  pocket 

Not  severely  injure 
the  serviceability  of 
the  panel 

Ditto 

Burl  or  vine  streak 

Not  severely  injure 
the  serviceability  of 
the  panel 

Ditto 

Decay 

Not  permitted 

Ditto 

Open  split 
(including  chip  or 
joint  gap) 

1.  Shall  not  exceed 
6mm  in  width  when 
located  within  25mm 
from  parallel  panel 
edge 

2.  In  case  of  split 
which  located  other 
than  the  area  written 
in  the  above  item  1, 

(1)  The  width  shall 
not  exceed  25mm  at  a 
point  200mm  from  the 
end  of  the  panel  and 
the  end  of  the  split 
shall  be  tapered 

(2)  The  width  shall 
not  exceed  75mm  at  a 
point  200min  from  the 
end  of  the  panel 

Ditto 
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Cross  check 

Very  slight 

Ditto' 

Wonn  hole 

Not  severely  injure 

Ditto 

the  serviceability  of 

the  panel 

Other  defects 

Not  conspicuous 

Ditto 

(Note)     Same  as  the  "Note"  for  the  preceding  paragraph. 


Supplementary  Provisions 

1.     Sampling  of  Test  Pieces 

The  panels  from  which  the  test  specimens  should  be  cut  off  (here- 
after called  "Sample  panels")  for  the  continuous  boiling  test,  cyclic 
boiling  t(ist,  moisture  content  test,  bending  test  and  compression  test 
shall  be  taken  at  random  in  numbers  specified  in  the  right  column  of 
the  following  Table  according  to  the  size  of  the  lot  as  given  in  the 
left  column: 


No.  of  panels  of  a  lot 

No.  of  sample  panels 

1,000  or  less 

A  or  less 

In  case  of  retesting 

1,001  -  2,000 

6 

these  number  should 

2,001  -.3,000 

8 

be  doubled 

3,001  or  more 

10 

2.     Judgement  of  Test  Results 

,  Of  the  test  pieces  collected  from  each  sample  panel  as  specified 

in  the  preceding  Article,  the  panels  of  lot  concerned  shall  be  judged 
to  have  passed  the  particular  test  when  90%  or  more  of  the  test  speci- 
mens from  the  lot  conform  to  the  standards  for  the  test,  but  they  shall 
be  judged  to  have  failed  in  the  test  when  the  percentage  is  less  than 
70%.     In  case  the  percentage  is  more  than  70%  but  less  than  90%,  a 
rctest  procedure  shall  be  carried  out  with  the  number  of  sample  panel 
specified  for  re-testing.     In  this  case,  if  the  percentage  is  90%  or 
more,  the  panels  of  the  lot  concerned  shall  be  judged  to  have  passed 
the  particular  test,  but  if  it  is  less  than  90%,  they  shall  be  judged 
to  have  failed  in  the  test. 


3.     Methods  of  Testing 

(1)  Continuous  Boiling  Test 

a)  Preparation  of  test  specimen 

The  test  specimen  shall  be  prepared  out  of  sample  panel  as  follows: 

(a)  As  for  the  3-ply  plywood,  A  test  specimens  of  the  shape  as 
indicated  in  Fig.   (1)  shall  be  made  out  of  each  sample  panel 
(Type  A  in  case  of  the  plywood  with  face  veneer  measuring  more 
than  1.6mm  in  thickness,  and  Type  B  in  case  of  the  ply\«7ood  with 
its  face  veneer  measuring  1.6mm  or  less  in  thickness  or  of  the 
plywood  whose  failures  occur  in  face  veneer  when  Type  A  specimens 
be  used).     In  this  case,  the  kerfing  shall  be  cut  in  such  way 
that  an  equal  number  of  test  specimens  out  of  each  sample  panel 
have  the  lathe  check  of  core  veneer  in  the  closed  or  open  direc- 
tion with  that  of  the  load. 
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(b)  As  for  the  5-ply,  7-ply  and  9-ply  plywood,  they  shall  be  made  into 
3-ply  by  stripping  off  veneers  in  such  way  that  all  the  glued 
joints  of  the  original  sample  panel  are  included  in  the  test  speci- 
mens.    The  test  specimens  shall  be  prepared  by  above  (a). 

Fig.  (1) 

(Unit :  mm) 

Type  A  Type  B 

Directions  of  lathe  check  of  core  Directions  of  lathe  check  of  core 

veneer  and  load  are  same  (closed  type)     veneer  and  load  are  same  (closed  type) 


Load 


K25^ 

'-25-if-25^ 

■  1 

Load  — ► 


Directions  of  lathe  check  of  core  Directions  of  lathe  check  of  core 

veneer  and  load  are  reverse  (open  type)  veneer  and  load  are  reverse  (open  type) 


1 ! 

(Note)  In  case  of  softwood  veneer  is  included  in  the  composition  of  plywood, 
kerfing  shall  be  extended  two-thirds  of  the  core  ply. 

b)  Test  procedure 

Test  specimens  shall  be  submerged  in  boiling  water  for  72  hours,  then  cooled 
off  in  water  at  room  temperature.     Adhesive  strength  test  shall  be  carried 
out  while  wet  (by  gripping  both  ends  of  the  specimen,  tensile  loading  at  a 
rate  of  not  greater  than  600  kg/minute  shall  be  applied  to  failure  occurs, 
and  measure  the  maximum  breaking  load;  hereafter  the  same)  to  obtain  the 
shear  strength  and  average  wood  failure.     In  case  of  composed  by  hardwood 
species  exclusively,  measure  the  shear  strength  only. 

(Note)  The  shear  strength  is  calculated  by  the  following  formula.     In  case 
the  thickness  ratio  of  core  to  face  is  1.5  or  more,  multiply  the 
factors  obtained  by  the  right  column  of  the  following  Table  by  the 
core/face  thickness  ratio.  . 

Shear  strength  (kg/cm^)  =  |^  ^  ^ 

where , 

Ps  =  Maximum  load  (kg) 

b    -  Width  of  test  specimen  (cm) 

h    =  Length  between  kerfing  (cm)  ;  ■ 
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Core/face 

thickness  ratio 

Factor 

1 

50  or  more 

and  less  than  2.00 

1.1 

2 

00  or  more 

and  less  than  2.50 

1.2 

2 

50  or  more 

and  less  than  3.00 

1.3 

3 

00  or  more 

and  less  than  3.50 

l.A 

3 

50  or  more 

and  less  than  4.00  - 

1.5 

A 

00  or  more 

and  less  than  A . 50 

1.7 

50  or  more 

2.0 

c)  Requirement  for  passing  of  si)ecimen 


Ghear  strength  and  average  wood  failure  (%)  shall  be  equal  to  or  greater 
than  the  following  standard  values: 


Wood  species  used 
in  test  specimen 

Average  wood 
failure  (7.) 

Shear  strength 
(kg/cm2) 

"Kaba" 

10 

Hard- 

"Buna", "Nara",  "Itayakaede" , 
"Akadamo",  "Shioji",  "Yachidamo" 

9 

woods 

"Sen",   "Hoo",  "Katsura",  "Tabu" 

.  8 

"Lauan",  "Shina",  and  other 
hardwood  species 

7 

7 

50 

6 

Softwoods 

65 

5 

-  80 

h 

(Note)  In  case  of  a  test  specimen  made  up  of  a  combination  of  veneers  of 
different  species,  the  lowest  standard  value  of  shear  strength  of 
species  involved  shall  be  applied. 


(2)  Cyclic  Boiling  Test 

a)  Preparation  of  test  specimen 

The  provisions  of  (1)  -  a)  shall  be  applied  mutatis  mutandis. 

b)  Test  procedure 

Test  specimens  shall  be  submerged  in  boiling  water  for  4  hours,  and 
then  dried  at  a  temperature  of  60  13°C  for  20  hours,  again  submerged 
in  boiling  water  for  4  hours,  and  then  cooled  off  in  water  at  room 
temperature.     Shear  strength  test  with  the  specimens  while  wet  to 
obtain  shear  strength  and  average  wood  failure. 

c)  Requirement  for  passing  of  specimen 

The  provisions  of  (1)  -  c)  shall  be  applied  mutatis  mutandis. 
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(3)  Moisture  Content  Test 


a)  Preparation  of  test  specimen 

Prepare  two  test  specimens  of  an  appropriate  size  out  of  each  sample 
panel . 

b)  Test  procedure 

Determine  the  percentage  moisture  content  by  bone  dry  weight  method. 
Some  other  methods  than  bone  dry  weight  method  may  be  applied  in  case 
such  methods  can  clearly  determine  whether  the  specimen  meets  the 
required  standards  or  not. 

(Note)  The  bone  dry  weight  is  the  weight  at  the  time  when  the  test  speci- 
men, being  dried  in  a  drier  at  a  temperature  between  100°C  to  105°C, 
is  recognised  to  have  reached  to  a  constant  weight;  the  moisture 
content  (%)  is  to  be  calculated  by  the  following  formula: 


Moisture  content  (%)  =  —  

^2 

where, 

=  Weight  before  drying  (g) • 
=  Bone  dry  weight  (g) 


X  100 


c)  Requirement  for  passing  of  specimen 

The  average  moisture  content  of  the  test  specimens  prepared  from  the 
same  sample  panel  shall  be  not  more  than  14%. 


(4)  Bending  Test 
a.  Class  1. 

a)  Preparation  of  test  specimen  ~  . 

Prepare  out  of  each  sample  panel  two  each  of  two  different  rectangular 
test  specimens.     As  indicated  in  Fig.   (2),  one  should  be  50mm  in  width 
at  right  angle  with  the  main  grain  direction  of  face  veneer,  by  24 
times  of  the  plywood  thickness  plus  50mm  in  length  in  parallel  with 
the  main  grain  direction;  the  other  should  be  50ram  in  width  in  parallel 
with  the  main  grain  direction  of  face  veneer,  by  24  times  of  the  plywood 
thickness  plus  50mm  in  length  at  right  angle  to  the  main  grain  direction 
of  face  veneer. 


Fig.  (2) 


0" 


90' 


(Unit:  mm) 


24h+50 


T 

'I 


( 

/  \ 

\ 

11 

h  24h+50  ^ 

b)  Test  procedure 

As  indicated  in  Fig.   (3),  carry  out  the  test  with  the  test  specimens, 

placing  the  main  grain  direction  of  face  veneer  either  in  parallel 

or  at  right  angle  with  the  span  direction.     Measure  the  upper  and  lower 
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limit  loads  within  the  proportionality  range,  corresponding  strain 
and  maximum  load,  and  work  out  the  bending  strength  and  Young's 
modulus.     The  average  loading  rate  applied  should  be  not  more  than 
150  kg/cm^  per  minute. 

(Note)  The  bending  strength  and  Young's  modulus  are  to  be  calculated 
by  the  following  formulae: 


Bending  strength  (kg/cm^) 


2  b  h^ 

3 


Young's  modulus     (kg/cm^)  =  ^ 

4  b  h^  y 

where, 

P-  =  Maximum  load  (kg) 
b 

1     =  Length  of  span  (cm) 

b    =  Width  of  test  specimen  (cm) 

h    =  Thickness  of  test  specimen  (cm)  ■ 
p  =  Difference  between  upper  and  lower  limit  loads  within 

proportionality  range  (kg) 
y  =  Strain  at  raid-span  corresponding  tc  A  p  (cm)  . 

Fig  (3) 

•  ...         (Unit:  mm) 

Test  specimen  , 

Fulcrum  (knife  edge  or  roller  bearing) 
Load  block  (Radius  of  curvature  at 
top  about  1.5h) 

Dial  gauge 

-      '  :^      ■  "    1;;  •.  .  .. 


7T 

bt 


■     1^.  . 

L  :  Length  of  span 

h  :  Thickness  of  test  specimen 

b  :  Width  of  test  specimen 

c)  Requirement  for  passing  of  specimen 

The  bending  strength  and  Young's  modulus  shall  be  not. less  than  the 
values  given  in  the  following  Table: 
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Thick- 
ness 
(mm) 

Bending  strength  (kg/cm^) 

Young's  modulus 
(10^  kg/cm^) 

0° 

90° 

A 

B 

C 

A 

B 

C 

0° 

90° 

5.0 

420 

380 

340 

80 

80 

80 

85 

5 

6.0 

380 

360 

320 

140 

140 

140 

80 

10 

7.5 

340 

320 

280 

120 

120 

120 

70 

20 

9.0 

320 

280 

260 

160 

160 

160 

65 

25 

12.0 

260 

240 

220 

200 

200 

200 

55 

35 

13.0 

240 

220 

200 

200 

200 

200 

50 

40 

18.0 

240 

220 

200 

200 

200 

200 

50 

40 

21.0 

260 

240 

220 

180  . 

180 

180 

55 

35 

24.0 

260 

240 

220 

180 

180 

180 

55 

35 

(Note)  "0°"  and  "90°"  of  the  table  mean  the  angle  of  span  direction  to  the 
main  grain  direction  of  face  veneer  of  the  specimen,  prescribed  in 
Supplementary  Provisions  3  -  (4)  -  b).     "A" , - "B"  and  "C"  refer  to 
those  standards  of  Article  3  that  are  largely  concerned  with, strength. 

b.  Class  2. 

a)  Test  procedure  .  -  ,    -  .  ...  .  ,  3 

As  indicated  in  Fig.   (4),  full-size  test  panel  should  be  placed  with 
face  upside  on  the  effective  length  (width  of  the  panel)  of  loading 
piece,  which  is  placed  in  the  middle  of  span  at  a  right  angle  to  the 
face  grain.    Appropriate  load  should  be  applied  according  to  the 
thickness,  width  and  length  of  the  panel.    Young's  modulus  should  be 
calculated  by  measuring  the  strain. 

(Note)  Young's  modulus  is  to  be  calculated  by  the  following  formula: 

Young's  modulus  in  bending  (kg/cm^)  =     

4  b  h'  y 

Where, 

1    =  Length  of  span  (cm) 

b    =  Width  of  test  panel  (cm) 

h    =  Thickness  of  test  panel  (cm) 

/3  P  =  Difference  between  upper  and  lower  limit  loads  within 

proportionality  range  (kg) 
dy  =  Strain  at  mid-span  corresponding  to  A?  (cm) 
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Fig.  (4) 


Weight   

Loading  piece 

Test  panel  J,. 

Steel  pipe  ^  

Supporting  stand_-^''.  - — 
Dial  gauge  'T'-' " 
Stand  """ 


Supporting  stand 
Steel  pipe 

Weight  

Loading  piece 
Test  panel 


Measuring  point 


Unit:  cm 

L  :  Length  of  Panel 
W      :  Width  of  Panel 


b)  Requirement  for  passing  of  specimen 

Young's  modulus  in  bending  should  not  be  less  than  the  values  listed 
in  the  following  Tabic: 


i   .  ,  Thickness 

Young's  modulus  in  bending  . 

-   ■  -  (mm)   

(lOMcg/cm^)     .    :  .        ,  - 

-  5.0 

65                ■' ; 

6.0 

60                       ...  .  - 

7.5 

55                     ■    ;    •  • 

9.0 

50 

12.0,  15.0,  18.0,  21.0,  24.0 

40 

(Note)  As  for  the  specimens  of  which  thickness  are  between  the  figures 
of  thickness  listed  above.  Young's  modulus  in  bending  should  be 
not  less  than  the  values  calculated  in  proportion  of  thickness. 


(5)  Compression  Test 

a)  Preparation  of  test  specimen 

Prepare  out  of  each  sample  panel  two  each  of  three  different  rectangular 
test  specimens.     As  indicated  in  Fig.   (5),  one  should  be  50mm  in 
parallel  by  25mm  at  right  angle  to  the  main  grain  direction  of  face 
veneer,  the  other  should  be  50mm  at  right  angle  by  25mm  in  parallel  to 
the  main  grain  direction  of  face  veneer;  and  the  third  should  be  50mm 
for  one  side  at  45°  to  the  main  grain  direction  of  face  veneer  by  25mm 
for  the  other  side.     In  case  of  sample  panels  of  5.0mm,  6.0mm  and  7.5mm 
in  thickness,  however,  four  each  of  these  test  specimens  should  be 
prepared,  and  two  pieces  having  the  same  main  direction  be  glued  over 
each  other. 
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(Unit:  mm) 


I-25H' 


b)  Test  procedure 

As  indicated  in  Fig.   (5),  cany  out  the  test  with  the  test  specimens 
for  the  three  cases  of  load  direction  either  in  parallel,  at  right 
angle  or  at  A5°  with  the  main  grain  direction  of  face  veneer  of  the 
test  specimen  and  measure  the  maximum  load  and  compression  strength. 
The  average  loading  rate  applied  should  be  not  more  than  100  kg/cm^ 
per  minute.  .         .    .    .  ...  

(Note)  The  compression  strength  is  to  be  worked  out  by  the  following 
formula;  p  . .  . .  . 

Compression  strength  (kg/cm^)  =  — — 

VJhere ,  .   .     ;  .  >  : 

-   P 


Maximum  load  (kg)  -    -     "  ..  - 

-     A    =  Area  of  cross  section  of  test  specimen  (cm^)      ,  - 

c)  Requirement  for  passing  of  specimen       _  ,  , 

The  compression  strength  of  specimen  shall  not  be  less  than  the 


values  given  in  the  following  Table: 


Thick- 
ness (mm) 

0° 

90° 

45° 

A 

B 

C 

A 

B 

C 

5.0 

160 

140 

140 

90 

90 

90 

80 

6.0 

140 

120 

120 

120 

120 

120 

80 

7.5 

140 

140 

120 

90 

90 

90 

80 

9.0 

120 

120 

110 

120 

120 

120 

80 

12.0 

120 

120 

110 

.  120 

120 

120 

80 

15.0 

110 

90 

90 

140 

140 

140 

80 

18.0 

120 

120 

110 

120 

120 

120 

80 

21.0 

120 

120 

110 

120 

120 

120 

80 

24.0 

120 

120 

110 

120 

120 

120 

80 

(kg/cm^) 


(Note)  "0°",  "90°"  and  "45°"  given  in  the  above  Table  show  the  angles  of 
the  main  grain  direction  of  face  veneer  of  the  specimen  to  the 
load  direction  as  defined  in  Supplementary  Provisions  3  -  (5)  -  b) 
"A",  "B"  and  "C"  refer  to  those  standards  of  Article  3  which  are 
largely  concerned  with  strength. 
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Appendix  Table  (Concerning  Article  3  -  2,  standards  for  veneers  c  and  d) 


(Unit:  mm) 


Thickness  of  panel 

Thickness  of  face  and  back  veneer 

3  or  4-ply 

5  or  6  ply 

7  or  8-ply 

9-ply  or  more 

7.5  or  more  and  less 
than  9.0 

2.5 

9.0  or  more  and  less 
than  12.0 

£.  %J 

12.0  or  more  and  less 
than  15.0 

2.5 

2.0 

15.0  or  more  and  less 
than  18.0 

3.0 

2.5 

18.0  or  more  and  less 
than  21.0 

3.0 

21.0  or  more  and  less 
than  2^ .0 

4.0 

3.0 

24.0  or  more 

3.5 

3.0 

Additional  Provision 


1.     This  notification  is  become  effective  on  January  14th  of  1983. 
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APPENDIX  D: 


JAS  TEST  METHOD  FOR  PLYWOOD 


APPENDIX  D 


The  Test  Method 

For  The  Evaporated  Amount  Of  Forr.a  I  dehy  de 
In  The  Japanese  Agricultural   Standard  For 

Ordinary  Plywood,  Plywo.od  For  Special 

And  Flooring  Plywood 


Us 


e, 


1 .  Sampling  of  Test  Pieces 
t 

The  .panels   (hereafter  called  "sample  panels")    from  which 
tlie  test  specimens   (hereafter  called  "specimens")   are  to  be  cut 
off  shall  be  sampled  at  random  in  nuAibers  as  specified  in  the 
right-hand  column  of  the  following  Table  according  to  the  size 
of  the  lot  as  given  in  the  left-hand  column.     Then  the  specimen 
shall  be  cut  off,   to  a  size  appropriate  for  the  test,  from  the 
sample  panels. 


Number  of  plyv/oodi^ 
in  a  lot 

Number  of  sample  panels 

1.000  or  less 

1.001  -  2,000 
2,001  -  3,000 
more  than  3,001 

2  or  less 
3 
4 
5 

In  case  of  retesting  for  . 
an  item  other  than  the 
formaldehyde  evaporation, 
double  these  numbers 

2 .    Test  for  the  Evaporated  Amount  of  Formaldehyde 


a.  Collection  of  Formaldehyde  ^ 

As  shown  in  Fig.  1,  a  crystallizing  dish  of  120  mm  in  diameter 
and  60  mm  in  height  containing  300  ml  of  distilled  water  is  placed 
at  the  bottom  of  a  240-ml   (inner  volume:   9-11  liters)  desiccator 
which  is  specified  in  JIS  R3503 
(Glasswares  for  Chemical  Analysis) 
Several  specimens,   being  kept 


Fig.  1 


apart  from  each  other  by  means 
of  a  pair  of  metallic  holders, 
are  placed  on  this  crystallizing 
dish  as  shown  in  Fig.   2  and, 
after  standing  for  24  h  at  20  °C 
tlie  distilled  water,  having 
absorbed  formaldehyde  evaporated 
from  the  specimen,   is  used  as  a 
sample  solution. 


'j  L — L  Specimen 
llll  J  Crystal- 
;1    Kt"  lizing  dish 


Fig;2 


Id^ 


■■Holder 
"Speci- 
men 


Specimen 

(Top  View) 


(Overview) 


(1) 


b.  Deberminabion  of  Formaldehyde  Concentration 


The  forma Idehiyde  concentration  of  the  sample  solution  is 
determined  by  the  acetylace tone  meth.od  by  means  of  colorimetry 
with  a  spectrophotometer  or  a  photoelectric  colorimeter. 

(i)  Acetylacetone-ammonium  acetate  solution 

150  g  of  ammonium  acetate  is  dissolved  in  800  ml  of  distilled 
water,"  ioto  which  3  ml  of  glacial  acetic  acid  and  2  ml  of  acetyl- 
acetone  are  added.     After  thorough  mixing  the  solution  is  made 
up  to  1  liter  with  distilled  water  and  is  put  in  a  brown-colored 
bottle.     All  the  chemicals  should  be  of  reagent  grade. 

(ii)  Measurement  procedure 

25  ml  of  the  .test  solution  is  put  in  a  100-ml  conical  flask 
with  a  co-ground  stopper,   into  wliich  25  ml  of  acetylacetone- 
ammonium  acetate  solution  is  added  and  the  mixture  is  shaken 
thoroughly.     The  conical  flask  provided  with  a  stopper  is  heated 
for  10  min  in  a  hot  water  bath  at  60  -  65  °C,   thus  giving  the 
tost  solution. 

In  a  parallel  procedure  a  reference  solution  is  prepared  by 
using  distilled  water  instead  of  the  siimple  solution. 

After  cooling  down  to  room  temperature,   the  test  solution  and 
the  reference  solution  are  put  in  optical,  cells.     First  the 
spectrophotometer  is  adjusted  to  zero  absorbance  with  the 
reference  solution  at  a  maximum  wavelength  around  415  nn\,  then 
the  absorbance  of  the  test  solution  is  measured.     The  formaldehyde 
concentration  is  calculated  from- the  calibration  curve  which 
had  been  established  beforehand. 

(NOTE)   Establishment  of  the  Calibration  Curve 

1.  A  standard  stock  solution  is  prepared  by  diluting  1  ml  of 
formalin  solution  (37  %  in  formaldehyde)   to  1  liter  with  dis- 
tilled water,  and  is  examined  as  follows:  j 

5  ml  of  the  standard  stock  solution  is  put  in  a  50  -  100  ml 
conical  flask  with  a  co-ground  stopper,  into  which  are  added 
20  ml  of  0.01  N  iodine  solution  and  1  ml  of  5  N  potassium 


(2) 


\ 


hydroxide  solution.     The  flask  is  stopped  and  left  standing  for 
15  min  at  ordinary  temperature. 

In  a  parallel'  procedure  a  blank  solution  is  prepared  with 
5  ml  of  distilled  water  instead  of  the  standard  stock  solution. 

2  ml  of  5  N  sulfuric  acid  is  added  gradually  to  the  solu- 
tion in  the  conical  flask,  which  is  then  stopped  again  and  left 
standing  for  5  min  at  ordinary  temperature,  and  the  final  solu- 
tion is  titrated  with  a  0.01  N  sodium  thiosulfate  solution. 
The  amount  of  formaldehyde  in  1  ml  of  the  standard  stock  solution 
is  calculated  by  the  following  equation: 

Amount  of  formaldehyde    (mg/ml)   =  Q-^501^x  (B-S)xF 

B:  Titration  volume   (ml)   for  the  blank  solution 
•  S:  Titration  voluir.e   (ml)   for  the  formaldehyde 
standard  stock  r^olution 
F:  Factor  of   the  sodium  thiosulfate  solution 

The  0.01  N  sodiura,' thiosulfate  solution  ig  prepared  and 
standardized  according  to  Item  2.(34)   of  the  JIS  K8006  (Funda- 
mentals for  Titration  Procedure  in  Tests  of  Chemical  Contents) , 
and  is  used  after  an  exactly  10-fold  dilution  with  distilled 
water. 

^. 

2.  A  prescribed  amount  of  the  standard  stock  solution,  examined 
as  in  1.   above,   is  put  in  a  volumetric  flask.     A  standard  solu- 
tion is  prepared  by  diluting  this  solution  with  distilled 
water  so  as  to  give  the  formaldehyde  concentration  of  0.1  mg 
per  ml. 

3.  0.5  ml,   1.0  ml  and  1.5  ml  of  the  standard  solution  are  sampled 
and  diluted  to  25  ml  with  distilled  water,   to  give  formaldehyde 
solutions  at  concentrations  of  2  mg/1,  4  mg/1  and  6  mg/1,  res- 
pectively.    25  ml  of  freshly  prepared  ace ty lacetone-ammonium 
acetal^e  solution  is  added  to  each  solution  and,  after  heating 
the  solutions  for  10  min  in  a' hot  water  bath  at  60  -  65  °C  and 
then  cooling  down  to  room  temperature,    the  absorbance  of  each 
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solution  is  measured. 

4  .  The  absorbances  thus  measured  are  plotted  on  a  graph  paper 
against  the  formaldehyde  concentration  to  obtain  the  calibra- 
tion curve. 


Judgment  of  Test     Resul bs 

1.  In  cases  of  cyclic  boiling  test,  immersion  test  in  hot  and 
cold  water,  normal  adhesivity  test,  class  1  immersion-peeling  of f 
test,  class  2  immersion-peeling  off  test,  class  3  immersion- 
peeling  off  test,   and  moisture  content  test,   the  panels  of  the 
lot  concerned  shall  be  judged  to  have  passed  the  particular 
test  if  more  than  90  t  of  .the  test  pieces   (sample  panels  for  the 
moisture  content  test)   sampled  from  a  lot  for  .each  test  according 
to  Appendix  I  conform  to  the  standards  for  the  test  concerned, 
but  they  shall  be  judged  to  have  failed  in  the  test  if  the  per- 
centage is  less  than  70  % .     In  case. the  percentage  falls  between 
70  and  90  I,  a  re-test  shall  be  cai;ried  out  with  the  number  of 
sample  panels  specified  for  re-testing.     In  this  case,  if  the 
percentage  is  90  %  or  more,   the  plywoods  of  the  lot  concerned 
shall  be  judged  to  have  passed  the  particular  test,  while  if  it 
is  less  than  90.%,   they  ahall  be  judged  to  have  failed  the 

test. 

2.  In  the  case  of  the  test  for  the  evaporated  amount  of  form- 
aldehyde,  the  panels  of  the  lot  concerned  shall  be  judged  to 
have  passed  the  test  if  the  mean  and  maximum  values  of  the 
evaporated  amount  of  formaldehyde  from  the  sample  panels  collected' 
according  to  Appendix  I  conform,   for  each  classification  specified 
in  the  following  Table,   to  the  mean  and  maximum  values  given  in 
the  Table.     Otherwise  the  panels  of  the  lot  concerned  shall  be 
judged  to  have  failed  the  test. 
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Class  i  f ica  tion 
of  Labelling 

Mean  Value 

Maximum  Value 

Labelled  as  Fl 
Labelled  as  F2 
Labelled  as  F3 

Not  more  than  0.5  mg/1 
Not  more  than  5  mg/1 
Not  more  than  10  mg/1 

Not  more  than  0.7  mg/1 
Not  more  than     7  mg/1 
Not  more  than  12  mg/1 
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HISTORY  AND  SUMMARY  FOR 
JAPANESE  AGRICULTiJRAL 
STANDARD  OF  COMMON  PLYWOOD 


HISTORY  FOR  JAPANESE  AGRICULTURAL  STANDARD  OF  COMMON  PLYWOOD 


Institution:    On  the  basis  of  Agriculture  and  Forestry  Standard  Law 
(Law  //175,  1950)  in  accordance  with  Ministry  of  Agriculture  and 
Forestry,  Notification  //j18,  1  August  1953,  the  specification 
for  the  domestic  use  pl^-vood  was  promulgated. 

Abolition:     Above  specification  of  the  domestic  use  plywood  was  abolished 
in  accordance  with  Ministry  of  Agriculture  and  Forestry,  Notification 
i'/960,  27  November  1958. 

Institution:    The  institution  was  based  on  the  same  Notification  itSSO, 
27  November  1958,  Ministry  of  Agriculture  and  Forestry. 

The  entire  alteration  was  carried  out  to  make  a  content  of 
the  specification  to  conform  to  the  practical  situation.    For  the 
sake  of  the  procedure,  the  forihs  of  abolition  and  institution 
were  adopted. 

Portia!  Amendment:     In  compliance  with  enactment  of  Ministry  of 

Agriculture  and  Forestry,  Notification  il^lS,  14  January  1960,  a 
standard  for  combustion  resistance  type  of  common  plywood  was 
auxiliary  stipulated. 

Partial  Amendment:    The  partial  amendment  was  carried  out  on  the  basis 
of  Ministry  of  Agriculture  and  Forestry,  Notification  #29,  16 
January  1961. 
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In  compliance  with  institution  of  Japan  Agricultural  Standard  for 
plywood  of  fire  resistant  door  use,  an  applicable  scope  was  changed 
and  stipulated. 

Partial  Amendment:     On  the  basis  of  enactment  of  Ministry  of  Agriculture 
and  Forestry,  Notification  //623,  15  June  1961,  Japan  Agricultural 
Standard  for  combustion  resistance  type  of  plywood  was  stipulated. 
Above  combustion  resistance  type  of  plywood  involves  a  common 
plywood,  a  fancy  veneered  plywood  and  a  surface  processed  plywood 
which  are  treated  with  a  combustion  resistance  treatment,  as  its 
objective  plywood.     In  compliance  with  alteration  for  stipulation 
of  the  applicable  scope,  the  stipulation  for  the  combustion 
resistance  type  of  plywood  was  deleted. 

Partial  Amendment:    On  the  basis  of  enactment  of  Ministry  of  Agriculture 
and  Forestry,  Notification  ji^lQai,  29  September  1961,  Japanese 
Agricultural  Standard  for  specialty  plywood  was  enacted  and  the 
stipulations  for  its  ai>plicable  scope  was  changed. 

Abolition:     On  the  basis  of  enactment  of  Ministry  of  Agriculture  and 
Forestry,  Notification  /f383,  11  April  1964,  above  Japanese 
Agricultural  Standard  was  abolished. 

Institution:     On  the  basis  of  the  same  Notification  if3S3,  11  April  196A, 
the  entire  alteration  was  enacted  to  make  a  content    of  the.  specifi- 
cation to  comply  with  the  practical  situation  and  for  the  sake  of 
the  procedure  convenience,   the  forms  of  abolition  and  institution 
were  adopted.     Particularly,  the  present  amendment  Involves 
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enactment's  on  the  entire  amendments  to  names  of  specifications, 
constitutions  of  specifications,  the  applicable  scopes,  and  grading 
classification,  in  the  other  words,  fundamental  points  of  the 
specifications . 

Partial  Amendment:    On  the  basis  of  enactmont  of  attendant  regulation, 
Ministry  of  Agriculture  and  Forestr/,  Notification  i?932,  30  June 
1967,  Japanese  Agriculture  and  Forestry  Standard  for  plywood  of 
concrete  form  use  was  enacted  and  thereby  stipulations  for  applicable 
scopes  and  definitions  were  changed. 


OUTLINES  FOR  JAPANESE  AGRICULTURAL  STANDARD  OF  COMMON  PLYWOOD 


Japanese  Agricultural  Standard  of  common  plywood  for  lauan  plywood  as 
well  as  plywood  of  domestic  species  consists  of  six  items  which  involve 
these  adhesiveness,  moisture  content,  quality  of  surface  veneer,  quality 
of  core  sheet,  finishing  degree  of  lateral  surface,  and  tolerances  of 
sizes.     Generally,  a  common  plywood,  if  its  qualities  are  admitted  in 
the  specification  of  above  six  items,  can  be- regarded  as  a  satisfactory 
grade,  of  plywood.     Hovjever,  strength,  particularly  bending  strength 
and  impact  strength,  and  combustion  resistance  nature  and  weather  resist- 
ance, in  addition  to  above  six  items  may  be  necessarily  emphasized  by 
the  use  of  plywood.     In  major  case,  above  requirements  are  rather  empha- 
sized.    Out  of  above  requirements,   the  combustion  resistance  nature  is 
stipulated  in  the  specification  of  combustion  resistance  type  of  plywood, 
Japan  Agricultural  Standard.     But  in  respect  to  strength  and  weather 
resistance,  presumably,  the  specifications  will  be  gradually  stipulated 
in  the  future. 

1.  Adhesiveness 

Adhesiveness  is  regarded  as  a  vital  point  of  plywood.     It  is  difficult 
for  even  if  a  specialist  to  discriminate  by  its  appearance  what  kind 
of  adhesiveness  is  used  in  the  plywood.     Consequently,  for  the 
convenience  of  consumers,  plywood  dealers  classify  the  kinds  of 
adhesiveness  into  the  following  three  types  by  taking  in  consideration 
these  grades.     As  a  principle,  it  is  manifestly  marked  what  kind  of 
adhesiveness  is  employed  in  each  plywood.     For  a  plywood  which  is 
difficult  to  mark  the  kind  of  adhesiveness,  the  marking  of  this 
meaning  is  given  a  package  containing  above  plywood. 
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Marking 

Kinds  of 
adhesiveness 

Quality 

Testing  method 

Employable  purpose 

Type 

1 

Perfect 

water 

resistance 

Phenol  resin  or 

^ll6    S3. IPG  OTT 

more  superior 
quality  of  ad- 
hesive agent 
shall  be  used 
for  bonding 
veneer  sheets. 
Its  adhesive- 
ness shall  be 
durable  against 
outdoor  atmos- 
phere in  long 
period  and 
humid  exposure. 

(1)  A  plywood 
consl.s d.ri§  of 
veneer  core  shall 
be  admitted  in 

a  cyclic  boil 
test. 

(2)  A  plywood 
consisting  of 
special  core 
sheet  shall  be 
admitted  in 
Type  1,  soak 
delamination 
test . 

The  plywood  having 
perfect  water  re- 
sistant nature  is 
used  for  boat, 
sign  board,  con- 
crete form,  fence, 
exterior  material 
of  house,  weather- 
ing door,  exterior 
door,  sheathing, 
kitchen  room, 
interior  work  of 
bath  room,  flooring 
material,  or 
interior  or  ex- 
terior material  of 
vehicle  and  ship. 

Type 

2 

.  Common 

water 

resistance 

Urea  resin  or 
the  same  or  the 
better  quality 
of  adhesive 
agent  shall  be 
used  for  bond- 
ing veneer 
sheets. 

Its  adhesive- 
ness shall  be 
durable  against 
common  atmos- 
phere and 
humid  exposure. 

(1)  A  plywood 
consisting  of 
veneer  core  shall 
be  admitted  in 
hot  and  cold 
soaking  test. 

(2)  A  plywood 
consisting  of 
special  core 
sheet  shall  be 
admitted  in 
Type  2 ,  soak 
delamination 
test . 

The  plywood  having 
common  water 
resistant  nature 
is  used  for 
interior  material 
of  house,  under- 
layment  for  mats 
(Tatami) ,  interior 
door,  top  of  desk 
and  dinner  table, 
high  quality 
furniture,  radio 
cabinet,  tele- 
vision cabinet, 
electric  gramo- 
phone cabinet, 
and  musical 
instrument. 

Type 

3 

Non  water 
resistance 

A  mixed 

adhesive  agent 
of  urea  resin 
and  additive, 
or  the  same  or 
better  quality 
of  adhesive 
agent  is  used 
for  bonding 
veneer  sheets. 
Its  adhesive- 
ness shall  be 
durable  against 
variation  of 
drying  and 
humidity  under 
common  condi- 
tions. 

(1)  A  plywood 
consisting  of 
veneer  core  shall 
be  admitted  in 
dry  adhesion 
test. 

(2)  A  plywood 
consisting  of 
special  core 
sheet  shall  be 
admitted  in 
Type  3,  soak 
delamination 
test. 

The  plywood  having 
non  water  resist- 
ant nature  is 
used  for  interior 
material  for 
general  construc- 
tions, ceiling 
board,  furniture, 
and  fittings. 

2.    Moisture  content 

The  moisture  content  is  one  of  important  qualities  which  are  indis- 
pensable for  plywood  and  in  particular,  this  is  an  invisible  quality, 
so  that  in  order  to  raise  a  production  efficiency,  a  plywood  in  some 
occasion  may  be  manufactured  from  insufficiently  dried  veneers. 

In  accordance  with  the  specification,  it  is  stipulated  that  a  plywood 
having  less  than  3  mm  of  thickness  which  is  admitted  in  Type  3  of 
adhesion  test  shall  have  IG  or  less  of  average  moisture  content 
and  other  kinds  of  plywood  sliall  have  14  percent  or  less  of  average 
moisture  content. 

The  16  percent  of  figure  for  the  plywood.  Type  3  having  less 

than  3  mm  of  thickness  which  is  stipulated  in  the  specification  is 

duly  an  undesirable  figure. 

Japan  Plywood  Manufacturers'  Association  took  an  initiative  to  carry 
out  a  large  number  of  practical  investigation  during  a  long  time  and  ; 

referring  to  this  resultr. ,  the  average  moisture  content  of  above  i 

I 

plywood  exceeds  somewhat  over  16  percent  of  figure.  ! 

I 

However,  Japan  Plywood  Manufacturers'  Association  intended  desirably 
that  all  domestic  use  plywood  shall  be  entirely  inspected  by  Japanese 
Agricultural  Standard  (JAS)  and  further,  in  order  to  utilize  the 
specification  of  JAS  in  a  wider  scope,  the  said  Association  was  obliged 
to  recognize  so-called  16  percent  of  dissatisfactory  figure  as  a 
temporary,  transient  measure. 

Therefore,  inspectors  of  Japan  Plywood  Inspection  Corporation  in  the 
charge  of  guidance  as  a  matter  of  course  and  further  personnels  in 
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plywood  production  plants  must  recognize  intensively  that  16  percent 
of  average  moisture  content  stipulated  in  the  specifications  is  a 
dissatisfactory  figure. 

In  particular,  for  a  blank  plywood  for  a  precisely  process,  even 
14'  percent  of  average  moisture  content,  in  major  case  is  dissatis- 
factory.    In  occasion  that  the  blank  plywood  is  manufactured, 
sufficient  investigations  and  researches  must  be  carried  out  on  kinds 
and  methods  of  processability  and  thereby  an  appropriate  moisture 
content  must -be  necessarily  determined. 

As  defects  which  are  caused  with  .influence  of  higher  or  lower  moisture 
content,  an  inferior  adhesiveness,  an  inferior  workmanship,  a  warp, 
a  crook,  a  surface  check  and  various  processing  deterioration  in  the 
secondary  processing  step  are  cited  out. 

3.    Quality  of  plywood  face 


(1)     The  grade  for  common  plywood  is  determined  by  a  quality  of  its 
surface  alone.     Generally,  an  adhesiveness  and  a  moisture 
content  are  an  invisible  factor,  so  that  superior  or  inferior 
quality  of  plywood,  in  major  case,  is  determined  by  easily 
perceptible  aesthetic  aspect  of  the  plywood  surface.  Consequently, 
the  quality  of  the  plywood  surface  has  a  very  important  factor. 

According  to  the  Grading  Rule  by  the  surface  quality,  a  plywood 
which  comprises  using  a  domestic  species  veneer  as  a  top  surface 
sheet,  is  graded  into  three  grades,  i.e..  Grade  1,  Grade  2  and 
Grade  3  and  hereinafter,  this  plywood  is  called  as  "Domestic 
species  plywood." 
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Further,  a  pljrwood  which  comprises  using  a  veneer  sheet  other 
than  domestic  species  veneer  sheet,  in  the  other  words,  using 
mainly  a  lauan  veneer  sheet,  as  a  top  surface  sheet  is  classified 
into  the  following  three  grade;  and  hereinafter,  this  plywood 
is  called  as  "Lauan  species  p]ywood." 

(i)     A  plywood  having  less  than  3  mm  of  thickness  which  is 

employed  for  a  temporary  construction  material  or  a  sheathing 
material  is  graded  as  "Grade  1,  approved." 

(ii)     A  plywood  which  is  employed  for  a  blank  board  as  a  process- 
ing material  producing  overlay  plywood,  printed  plywood  or 
coated  or  painted  plywood  is  graded  as  "Blank  board  Grade  1, 
approved." 

(iii)     Other  plywood,  expect  plywoods  stipulated  in  items   (i)  and 
(ii) ,  in  the  other  words,  a  common  Lauan  plywood  is  graded 
as  "Grade  1"  and  "Grade  2."    As  defects  which  may  be  elements 
of  above  Grading  Rule,  a  natural  defect  such  as  occurrence 
of  knots  or  discoloration  and  a  defect  on  processing  step 
such  as  patching  conditions • or  core  separation  are  cited 
out.     Further,  above  Grading  Rules  is  exercised  by  taking 
in  consideration  conditions  and  degrees  that  those  defects 
appear  on  the  plywood  surface,  but  formation  of  these  defects 
is  disregarded  for  determing  the  grades. 

The  standard  of  the  quality  which  is  determined  by  these 
defects  is  explained  in  paragraphs  of  commentary  of  the 
specification,  so  that  the  explanation  is  abbreviated  here. 
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(2)    Quality  of  back  surface 

The  quality  of  the  back  surface  is  similarly  stipulated  for 
"Domestic  species  plywood"  and  "Lauan  species."    Requirement  for 
the  quality  of  the  back  surface  is  very  easy  in  the  viewpoint  of 
its  use  purpose  and  gerera.lly,   the  quality  of  the  back  surface 
which  does  not  give  any  obstacle  upon  its  utilization,  in  major 
case  is  acceptable,  so  that  expression  of  individual  defect  is 
extremely  simplified. 

Core  sheet  or  crossband  sheet 

The  specification  stipulates  that  £  core  sheet  or  crossband  sheet 
which  shall  be  free  from  any  defect  affecting  the  top  surface  and 
can  maintain  its  effect  is  acceptable.     Practically,  this  judgement 
must  be  given  on  occasion  that  the  quality  of  the  top  surface  is 
inspected  and  any  other  judging  method  is  not  able  to  resort.  So, 
above  stipulated  item  rather  belongs  to  a  category  of  production 
guidance. 

Finishing  for  side  face  and  end  face 

The  finishing  for  side  face  and  end  face  has  been  hitherto  handled  in 
an  item  of  "External  appearance."    This  involves  a  content  which  is 
difficult  to  handle  in  an  item  of  "The  quality  of  top  surface,"  so 
that  another  item  is  individually  established  for  the  said  finishing. 
The  specification  stipulates  that  angles  of  four  corners  shall  be 
correctly  cut  and  the  finishing  shall  be  favourable.     This  stipulation 
is  entirely  same  to  the  contents  of  previous  specification  or  other 
plywood  specifications. 


Tolerances  for  sizes 


According  to  the  specification,  tolerances  for  sizes  are  stipulated 
for  three  items,  in  the  others  words,  a  thickness,  a  width  and  a  length. 
Particularly,  "Double  chock"  is  required  for  determining  the  tolerance 
of  thickness.     A  vital  point  of  plywood  is  called  as  firstly  adhesive 
strength  and  secondly  thickness. 

On  account  of  plywood  having  insufficient  short  thickness,  an  useless, 
troublesome  conflict  arises  in  the  viewpoints  of  price  and  quality 
determination.    Therefore,  it  is  desired  that  a  plywood  having  short 
thickness  shall  not  be  transacted  as  a  price  of  the  plywood  having 
correct  thickness,  tut  a  right  marking  shall  be  given  on  the  plywood 
having  short  thickness  and  it  is  transacted  as  a  plywood  having  a 
marked  thickness. 

The  specification  stipulates  a  tolerance  to  a  difference  between  the 
actually  measured  size  and  the  marked  size.    An  origin  of  currently 
transacted  plywood  having  2.7  mm  of  thickness  comes  from  above  reason. 
A  limit  of  tolerance  in  the  specification  is  frequently  regarded  as 
a  manufacturing  level  and  consumiers  show  earnest  desire  to  the 
correct  marking  of  plywood. 

Therefore,  the  tolerance  of  the  thickness  is  severely  specified  and 
plus  and  minus  tolerances  are  stipulated  for  a  thickness  of  one 
plywood  sheet  and  simultaneously,  a  minus  tolerance  is  stipulated  for 
one  measured  unit  containing  10  sheets  of  plywood  and  the  said  jninus 
tolerance  is  more  severely  stipulated  than  the  thickness  tolerance  of 
one  sheet  and  thus  detrimental  matter  is  removed. 
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Further,  taking  in  consideration  the  practical  requirements,  a  minus 
tolerance  is  not  stipulated  for  width  and  length,  and  a  plus  10  mm  of 
tolerance  for  width  and  a  plus  15  mm  of  tolerance  for  length  are  both 
stipulated.    These  tolerances  were  stipulated  by  taking  in  consider- 
ation that  the  plywood  maybe  impaired  in  a  step  of  general  trans- 
portation or  handling  procedure. 
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I  .  STANDRDS  AND  COMMENTARY 


(I)    Applicable  Scope 

Article  1.    This  standard  shall  be  applicable  to  conmon  plyvood,  other 
than  combustion  resistant  plywood,  plywood  for  fire  proof 
door  and  plywood  for  concrete  forming. 

(Commentary) 

Japanese  Agricultural  Standard  enacted  on  the  basis  of  Agriculture 
and- Forestry  Commodity  Law,  Law  //175,  1950  is  generally  called  as  JAS , 
in  the  other  word,  an  abbreviated  name  of  Japanese  Agricultural 
Standard. 

The  JAS  of  plywood  involves  five  kinds  of  standards  for  common 
plywood,  concrete  form  ply^^ood,  specialty  plywood,  combustion 
resistant  plywood,  and  plywood  for  fire  proof  door. 

Consequently,  the  applicable  scope  for  the  JAS  of  common  plywood 
aim.s  at  a  specification  of  comm.on  plywood  as  its  object.     In  order 
to  avoid  double  stipulations,  those  specifications  to  concrete  form 
plywood,  specialty  plywood,  combustion  resistant  plywood,  and  plywood 
for  fire  proof  door  are  excluded. 

Generally,  a  plywood  comprises  numerous  kinds  of  plywood  which  can 
be  classified  in  accordance  with  (1)  its  construction  based  mainly 
on  kinds  of  used  core,   (2)  its  adhesive  grade,  (3)  its  surface  con- 
ditions based  mainly  on  kinds  of  processed  surface  and  (4)  its  use. 
However,  a  constitution  of  plywood  is  defined  by  overlapping  those 
classifying  elements,  so  that  a  kind  of  plywood  can  not  be  clearly 
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discriminated  by  one  individual  element  alone.     According  to  the 
classification  of  plywood  by  "JAS"  specification,  a  common  plywood 
is  discriminated  from  a  special  plywood  on  the  basis  of  "classifi- 
cation of  surface  condition"  which  is  generally  used  and  thereby  both 
specifications  are  separated. 

Further,  concrete  form  plywood,  combustion  resistant  plywood  and 
plywood  for  fire  proof  door  have  peculiar  properties  and  a  plywood 
which  is  entployed  for  particular  purpose  is  considered  as  their  objects. 

On  this  occasion,  a  concrete  form  plywood,  a  combustion  resistant 
plywood  and  a  plywood  for  fire  proof  door,  if  peculiar  qualities  such 
as  adhesive  strength,  rigidity,  combustion  resistance  and  fire  proof 
are  disregarded,  can  be  put  into  a  category  of  common  plywood  or 
specialty  plywood  on  the  basis  of  its  surface  processing  conditions. 

As  a  method  of  applying  a  plywood  to  classification  of  standard, 
the  plywood  which  has  bending  rigidity,  combustion  resistance  or  fire 
proof  must  be  handed  as  concrete  form  plywood  or  combustion  resistant 
plywood  or  plywood  for  fire  proof  door,  before  it  is  put  into  a 
category  of  common  plywood  or  specialty  plywood. 

(II)  Definition 

Article  2.     in  this  specification,  terminological  definition  in  left 

columns  of  the  following  Table  shall  be  accorded  with  descrip- 
tions stipulated  in  right  columns  of  the  same  Table. 


Terminology 

Definition 

Common  plyvood 

The  common  plywood  designates  a  plywood,  a  surface 
of  which  is  not  treated  with  overlaying,  printing 
or  coating  processing. 

Combustion 
resistant  plywood 

The  combustion  resistant  plywood  designates  a  ply- 
wood which  is  stipulated  in  Article  1,  Japanese 
Agricultural  Standard  of  Combustion  resistant  ply- 
wood on  the  basis  of  Ministry  of  Agriculture  & 
Notification  //623,  15  June  1961. 

Plywood  for  fire 
proof  door 

The  plywood  for  fire  proof  doci  designates  a  ply- 
wood which  is  stipulated  in  Article  1,  Japanese 
Agricultural  Standard  of  plywood  for  fire 
proof  door  on  the  basis  of  Ministry  of 
Agriculture  &  Forestry,  Notification  //29,  16 
January,  1961. 

Concrete  form 
plywood 

The  concrete  form  plywood  designates  a  plywood 
which  is  stipulated  in  Article  2,  Japanese 
Agricultural  Standard  of  concrete  form  pljrwood 
on  the  basis  of  Ministry  of  Agriculture  & 
Forestr>',  Notification  //932,  30  June  1967. 

Type  1 

The  Type  1  plywood  means  a  plywood  which  is 
durable  against  exposure  in  exterior  atmosphere 
and  humidity  in  long  period  and  has  a  satisfactory 
adhesiveness  so  as  it  may  show  perfect  water 
resistance.    The  plywood,  Type  1,  according  to 
the  kinds  of  plywood  shall  be  admitted  in  one  of 
items  stipulated  in  the  following  specification. 

(1)  A  ply^'ood,  in  which  a  grain  direction  of 
single  veneer  intersects  rectangularly  with 
another  grain  direction  of  adjacent  single  veneer 
as  a  structure  of  veneer  core  shall  be  admitted 
in  a  cyclic  boil  test.- 

(2)  A  plywood,  in  which  a  grain  direction  of 
single  veneer  intersects  rectangularly  with  another 
grain  direction  of  adjacent  single  veneer  in  one 
layer  and  simultaneously  a  grain  direction  of 
single  veneer  is  in  the  parallel  to  another 

grain  direction  of  adjacent  single  veneer  in 
another  layer  as  a  structure  of  veneer  core,  shall 
be  admitted  in  above-mentioned  cyclic  boil  test(l); 
and  the  said  layer  having  the  parallel  grain 
directions  shall  be  admitted  in  a  soak  delami- 
nation  test  for  Type  1. 

(3)  A  plywood  containing  a  special  core  shall  be 
admitted  in  a  soak  delamination  test  for  Type  1. 
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Terminology 

Definition 

Type  II 

The  Type  II  plywood  designates  a  plywood  which  is 
durable  against  exposure  in  ordinary  exterior 
atmosphere  and  humidity  and  has  a  satisfactory 
adhesiveness  so  as  it  may  show  a  high  degree  of 
water  resistance.    The  plywood,  Type  II,  according 
to  the  kinds  of  plywood  shall  be  admitted  in  one 
of  items  stipulated  in  the  following  specification. 

(1)  A  plywood  in  which  one  grain  direction  of 
single  veneer  intersects  rectangularly  with  another 
grain  direction  of  adjacent  single  veneer  as  a 
structure  of  veneer  core,  shall  be  admitted  in  a 
hot  and  cold  soaking  test. 

(2)  A  plywood,  in  which  a  grain  direction  of 
single  veneer  intersects  rectangularly  with  another 
grain  direction  of  adjacent  single  veneer  in  one 
layer  and  sinultaneously  a  grain  direction  of 
single  veneer  is  in  the  parallel  to  another  grain 
direction  of  adjacent  single  veneer  in  another  layer 
as  a  structure  of  veneer  core,  shall  be  admitted 

in  above  mentioned  hot  and  cold  soaking  test  (1); 
and  the  said  layer  having  the  parallel  grain 
directions  shall  be  admitted  in  a  soak  delamination 
test  for  Type  II. 

(3)  A  plywood  containing  a  special  core  shall  be 
admitted  in  a  soak  delamination  test  for  Type  II. 

Type  III 

The  Type  III  ply\v"ood  designates  a  plywood  which 
has  a  satisfactory  adhesiveness  so  as  it  may  show 
a  common  humid  resistance;  and  the  plywood.  Type 
III,  according  to  the  kinds  of  plywood  shall  be 
admitted  in  one  of  items  stipulated  in  the 
following  specification. 

(1)  A  plywood  in  which  one  grain  direction  of 
single  veneer  intersects  almost  rectangularly 
with  another  grain  direction  of  adjacent  single 
veneer  shall  be  admitted  in  a  dry  adhesion  test. 

(2)  A  plywood,  in  which  one  grain  direction  of 
single  veneer  intersects  almost  rectangularly 
with  another  grain  direction  of  adjacent  single 
veneer  in  one  layer  and  simultaneously  one  grain 
direction  of  single  veneer  is  in  the  almost 
parallel  to  another  grain  direction  of  adjacent 
single  veneer  in  another  layer  as  a  structure  of 
veneer  core,  shall  be  admitted  in  above-mentioned 
dry  adhesion  test;  and  further,  the  said  layer 
containing  the  parallel  grain  directions  shall 

be  admitted  in  a  soak  delamination  test  for 
Type  III. 
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Terminology 

Definition 

Type  III 
(Cont'ed) 

(3)    A  plywood  containing  a  special  core  shall  be 
admitted  in  a  soak  delamination  test  for  Type  III. 

Note:     (1)    The  tcstinp.  methods  in  regard  to  a  cyclic  boil  test, 
a  soak  delamination  Last  for  Type  I,  a  hot  and  cold 
soaking  test,  a  soak  delamination  test  for  Type  II, 
a  dry  adhesion  test  and  a  soak  delamination  test 
for  Type  III  shall  be  accorded  with  processes 
stipulated  in  Separate  Paragraph  1. 

(2)    Judgement  for  testing  results  of  above  tests  (1)  shall 
be  accorded  with  items  stipulated  in  Separate 
Paragraph  2 . 

(Commentary) 

According  to  this  definition,  terminologies  which  must  be  manifestly 
cleared  out,  among  numerous  terminologies  in  the  specification  of 
common  plywood  are  particularly  defined.    Unless  those  terminologies 
arc  cleared  out,  a  serious  hindrance  will  be  brought  forth  upon 
interpretation  and  practical  exercise  of  the  specification.  The 
main  terminology  is  classified  into  two  parts,  in  the  other  words, 
it  comprises  a  definition  for  the  kind  of  plywood  and  another 
definition  for  the  kind  of  adhesiveness.     Further,  the  kind  of 
plywood  is  explained  in  a  paragraph  of  "Applicable  Scope"  and  the 
kind  of  adhesiveness  is  explained  in  a  paragraph  of  "Outlines  for 
Japanese  Agricultural  Standard  of  Common  Plywood,"  so  that  further 
explanation  in  detail  is  abbreviated  here. 
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nil)  Standard!  for  Common  Plywood  containing  a  Veneer  Sheet  of  Domestic 
*         Species  as  a  Top  Surface  Sheet 

/Article  3.  A  specification  for  common  plywood  containing  a  veneer  sheet 
'  of  domestic  species  as  a  top  surface  sheet  is  stipulated  as 

follows: 


Item 


Degree  of  adhesion 


Standard  of  quality 


It  shall  be  accorded  with  adhesiveness  by  Type  I, 
Type  II  or  Type  III. 


Moisture  content 


It  shall  be  admitted  in  a  test  of  moisture  content, 


Quality  of  sheet 
surface 


It  shall  be  accorded  with  those  items  stipulated 
below. 


Core  sheet  or 
crossband  sheet 


It  shall  be  free  from  any  defect  affecting  a  top 
surface  of  plywood.     Its  quality  shall  maintain 
function  of  the  core  sheet  or  the  crossband  sheet. 


Finishing  degree 
of  side  surface 
and  end  surface 


Four  corners  shall  be  cut  with  correct  angle. 
Finishing  workmanship  shall  be  favourably  good. 


Thick- 
ness 


Tolerances  for 
sizes 


Width 


A  measured  thickness  for  each  sheet  and  10 
sheets  shall  not  exceed  the  following 
tolerances . 


Thickness 
(mm) 


Less  than 
5  mm 


5  to  less 
than  10  mm 


10  to  less 
than  20  mm 


20  mm  or 
more 


Measured  thick- 
ness for  one 
sheet  (%) 


±3 


±2 


Measured  thick- 
ness for  ten 
sheets  (%) 


unspecified 


unspecified 


+10 


Length 


+15  mm 


-0 


Note  1.     Testing  method  for  moisture  content  shall  be  accorded  with 
items  stipulated  in  Separate  Paragraph  1. 

Note  2.    Judgement  for  above  testing  results  shall  be  accorded  with 
items  stipulated  in  Separate  Paragraph  2. 

(Commentary) 

In  Older  that  plywood  may  surpass  over  other  materials  in  a  market 
competition  and  exploitation  for  the  furthermore  demand  may  be 
launched,  a  correct  using  process  of  the  plyvood  must  be  exhaustively 
extended  with  high  priority  and  sound  utilization  must  be  necessarily 
planned.    To  achieve  thib  purpose,  the  standard  of  "JAS"  which  is 
a  key  to  quality  of  plywood  must  be  necessarily  propagated  as  a 
comprehensible,  easily  employable  rule. 

The  old  standard  had  involved  intricate  constitutions  and  even  if 
an  inspector  as  a  specialist  was  difficult  to  exercise  this  old 
standard.     Further,  as  a  matter  of  course,  it  has  involved  very 
difficult  and  unintelligible  points  for  general  consumers. 

In  so  far  as  the  previous  situations  were  concerned,  the  extention 
of  "JAS"  Standard  was  almost  impossible  to  exercise  and  furthermore, 
various  policies  for  price  stabilization  and  demand  exploitation  on 
the  basis  of  "JAS"  Standard  were  also  impossible  to  perform. 

Consequently,  the  standards  were  entirely  amended  at  present  and 
a  focal  point  of  enactment  of  the  new  standard  was  to  simplify  a 
constitution  of  the  standards  and  thereby,  to  institute  the 
comprehensive  standard. 
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In  respect  to  the  contents  of  the  standards,  the  explanations  are 
given  in  a  paragraph  of  "Outlines  of  Japanese  Agricultural  Standards, 
so  that  an  explanation  in  detail  is  abbreviated  here. 

According  to  the  amended  standards,  six  items  which  comprise 
"the  degree  of  adhesiveness"  through  "the  tolerances  of  sizes"  are 
shown  in  a  simplified  table  and  thert;by  ?.  constitution  of 
standards  is  simplified  and  an  initial  purpose  is  almost  perfectly 
achieved . 
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2.    A  standard  for  quality  of  surface  of  veneer  sheet  in  the  preceding 
Article  is  stipulated  as  follows: 


(a)    Quality  for  top  surface  of  veneer  sheet 


\Staiidard  of 
X^^quality 
Item 

Grade  1 

Grade  2 

Grade  3 

Interpretation 
of  technical 
term 

A  total  number 
of  sound  knot, 
liole,  bark 
pocket  and 
pitch  pocket 
having  a 
maximum 
diameter  of 
5  mm  or  more 

The  total 
number  shall 
not  exceed 
3  multiples  of 
digit  number 
which  ex- 
presses an 
area  of  veneer 
surface  in  a 
square  meter 
unit. 

Above  3  multi- 
ple of  digit 
number  shall 
be  an  integer 
and  if  the 
said  digit 
number  has  a 
fraction,  "1" 
shall  be  added 
to  the  said 
integer. 

The  total 
number  shall 
not  exceed 

multiples  of 
digit  number 
which  ex- 
presses an 
area  of  veneer 
surface  in  a 
square  meter 
unit. 

Above  4  multi- 
ple of  digit 
number  shall 
be  an  integer 
and  if  the 
said  digit 
number  has  a 
fraction,  "1" 
shall  be  added 
to  the  said 
integer. 

Tlie  total 
number  yhall 
not  exceed 
5  multiples  of 
digit  number 
which  ex- 
presses an 
area  of  veneer 
surface  in  a 
square  meter 
unit. 

Above  5  m.ulti- 
ple  of  digit 
number  shall 
be  an  integer 
and  if  the 
said  digit 
number  has  a 
fraction,  "1" 
shall  be  added 
to  the  said 
integer. 

(Total  number) 
The  total 
number  means 
a  maximum 
number  of 
allowable  de- 
fects on  a 
veneer  surface, 
in  the  other 
words,  sound 
knot,  hole, 
bark  pocket 
and  pitch 
pocket  having 
a  maximum 
diameter  of 
5  mm  or  more. 

(Digit  number 
expressing  a 
surface  of 
veneer  sheet) 

It  means  a 
digit  number 
which  express- 
es an  area  of 
plywood  sur- 
face by  an 
unit  of  square 
meter. 

(Commentary) 

For  example,  if  a  plywood  has  91  cm  of  width 
and  182  cm  of  length,  6  pieces  of  sound  knot, 
hole,  bark  pocket  and  pitch  pocket  having  a 
maximum  diameter  of  5  mm  or  more  are  accept- 
able for  Grade  1,  and  8  pieces  of  above- 
mentioned  defects  are  acceptable  for  Grade  2 
and  10  pieces  of  above-mentioned  defects  are 
acceptable  for  Grade  3. 

But,  if  a  plywood  has  one  defect  being  not 
admitted  in  grading  rule  of  each  grade,  a 
grade  of  the  said  plywood  is  degraded  to  a 
lower  grade  or  the  said  plywood  is  disapproved, 
i  in  spite  of  above  total  number. 
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(Cont'ed) 


Grade  1 


Grade  2 


Grade  3 


Commentary 
of  technical 
term 


(Commentary)  Cont'ed 

Further,  a  total  number  of  sound  knot,  hole, 
park  pocket  and  pitch  pocket  having  a  diameter 
of  5  mm  or  less  is  not  limitlecsly  acceptable. 
Those  defects  having  a  maximum  diameter  of 
5  mm  or  less  shall  be  graded  with  the  same 
aesthetic  evaluation  which  is  applied  to  the 
defects  having  a  maximum  diameter  of  5  mm  or 
more. 


Practically,  if  a  plywood  has  an  acceptable 
total  number  of  the  defects  having  a  maximum 
diameter  of  5  mm  or  more,  together  with  the 
defects  having  a  maximum  diameter  of  5  mm  or 
less,  a  specified  item  for  pin  knot  shall  be 
applied  to  the  said  plywood. 

Thus,  the  aesthetic  evaluation,  in  the  view 
point  of  combining  the  defect  having  a  maximum 
diameter  of  5  mm  or  more  with  the  defect 
having  a  maximum  diameter  of  5  mm  or  less, 
shall  be  applied  to  the  said  plywood  and 
thereby  it  is  desirably  graded. 


Sound  knot 


A  maximum  dia- 
meter of  15  mm 
or  less  Is 
acceptable . 

But,  a  maximum 
diameter  of  20 
mm  or  less  is 
acceptable  for 
a  plywood  con- 
taining materi- 
al of  coni- 
ferous tree  as 
a  top  surface 
veneer. 
(Hereinafter, 
the  material 
of  coniferous 
tree  is  ab- 
breviated as  a 
conif eous 
material. 


A  maximum  dia- 
meter of  20  mm 
or  less  is 
acceptable. 

But,  for  a 
coniferous 
material,  a 
maximum  dia- 
meter of 
30  mm  or  less 
is  acceptable. 


Unspecified 


(Sound  knot) 

It  means  a  knot, 
knot  part  is 
perfectly  com- 
bined with  a 
knot  surroung, 
and  the  knot 
part  and  the 
knot  surround- 
ing are  sound 
and  free  from 
fissure,  depre- 
ssion, hole  and 
decay. 
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NStandard  of 
\vquality 
Item 

Grade  1 

Grade  2 

Grade  3 

Commentary 
of  technical 
term 

(Commentary) 

(1)  A  size  of  knot  is  determined  by  measuring 
a  maximum  diameter  of  the  said  knot,  wherein 

a  rim  of  the  knot  is  excluded  from  above 
measurement.     If  the  rim  of  the  knot  is 
conspicuously  colored  and  it  is  difficult  to 
discrimincite  from  an  inner  part  of  the  knot  by 
its  appearance,  the  said  rim  is  regarded  as 
one  part  of  the  knot. 

(2)  If  a  knot  is  perfectly  repaired,  the 
said  knot  is  regarded  as  a  sound  knot.  A 
repairing  degree  shall  be  determined  by 
applying  to  specified  items  in  a  paragraph 
of  "repairs." 

Dead  knot 

A  maximum  dia- 
meter of  6  mm 
or  less  is 
acceptable. 
But,  a  maximum 
diameter  of 
10  mm  or  less 
is  acceptable 
for  coniferous 
material 

A  maximum  dia- 
meter of  10  mm 
or  less  is 
acceptable. 
But,  a  maximum 
diameter  of 
15  mm  or  less 
is  acceptable 
for  coniferous 
material. 

A  maximum  dia- 
meter of  30  mm 
or  less  is 
acceptable. 

(Dead  knot) 

It  means  a  knot 
in  which  an 
inner  part  of 
the  knot  is 
separated  from 
its  surround- 
ing tissue. 

(Commentary) 

A  measurement  for  a  size  of  the  ded  knot  shall 
be  accorded  with  a  measuring  method  of  the 
sound  knot. 

Knot  hole 

A  maximum  dia- 
meter of  3  mm 
or  less  is 
acceptable  for 
a  knot  hole 
which  is  filled 
and  perfectly 
repaired. 
But,  a  maximum 
diameter  of  4 
mm  or  less  is 
acceptable  for 
a  knot  hole  of 
the  coniferous 
sheet  which  is 
filled  and  per- 
fectly repaired. 

A  maximum  dia- 
meter of  3  mm 
or  less  is 
acceptable  for 
a  knot  hole. 
But ,  a  maximum 
diameter  of 
5  mm  or  less 
is  acceptable 
for  a  knot  hole 
of  the  coni- 
ferous material. 

A  maximum  dia- 
meter of  6  mm 
or  less  is 
acceptable  for 
a  knot  hole. 
But,  a  maximum 
diameter  of 
10  mm  or  less 
is  acceptable 
for  a  knot 
hole  of  the 
coniferous 
material. 

(Knot  hole) 

It  means  a  knot, 
an  inner  part 
of  which  is 
dropped  and 
perforated  as 
a  hole. 
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^s^tandard  of 
\>auality 
Item 

Grade  1 

Grade  2 

Grade  3 

Commentary 
of  technical 
term 

(Commentary) 

(1)  A  size  of  the  knot  hole  is  determined  by 
measuring  a  maximum  diameter  for  a  perforated 
part  of  the  said  knot  which  shows  a  hole. 

(2)  If  the  other  part,  excluding  the  perfo- 
rated part  of  the  knot  hole,  is  regarded  as  a 
sound  knot,  a  measurement  for  size  of  sound 
knot  is  applied  to  it.     Further,  if  the  other 
part,  excluding  the  perforated  part  of  the 
knot  hole,  is  regarded  as  a  dead  knot,  a 
measurement  for  size  of  dead  knot  is  applied 
to  it.     In  this  occasion,  the  measured  maximum 
diameter  shall  include  the  perforated  part  of 
the  knot  hole. 

Pin  knot 

It  shall  impair 
its  aesthetic 
appearance. 

unspecified 

unspecified 

(Pin  knot) 

A  pin  knot  in 
accordance 
with  this 
standard  desig- 
nates mainly 
a  small  knot 
having  a  maxi- 
mum diameter 
of  5  mm  or 
less. 

(Examples  for  Commentary) 

(1)  If  numerous  pin  knots  are  clustered  on  one 
part  of  veneer  surface,  this  plywood  is  graded 
as  Grade  2  or  Grade  3. 

(2)  If  pin  knots  are  clustered  on  one  part 
of  veneer  surface  and  a  number  of  the  said 
knot  is  a  few,  this  plywood  is  graded  as 
Grade  1. 

(3)  If  pin  knots  are  not  clustered  on  one  part 
of  veneer  surface,  but  those  pin  knots  are 
located  on  position  impairing  the  aesthetic 
appearance  of  the  plywood,  this  plywood  is 
graded  as  Grade  2  or  Grade  3. 

(4)  If  a  number  of  pin  knots  is  somewhat  few 
and  a  colour  of  the  said  pin  knot  is  con- 
spicuously different  from  colour  of  wood 
surface  and  its  aspect  shows  an  unsightly 
appearance,  this  plywood  is  graded  as  Grade  2 
or  Grade  3. 
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Grade  1 

Grade  2 

Grade  3 

Commentary 
of  technical 
term 

Hole 

A  maximum  dia- 
meter of  5  ram 
or  less  is 
acceptable  for 
a  hole  which 
is  fillpd  and 
perfectly 
repaired. 

A  maximum  dia- 
meter of  10  mm 
or  less  is 
acceptable  for 
a  hole  which 
is  filled  and 
perfectly 
repaired. 

A  maximum  dia- 
meter of  20  mm 
or  less  is 
acceptable. 

(Hole) 

Regardless  of 
any  reason  for 
formation  of 
liole,  "a  per- 
forated part" 
is  regarded 
as  a  hole. 

(Commentary) 

A  size  of  hole  is  determined  by  measuring  a 
maximum  diameter  of  perforated  part  of  the 
hole. 

Bark  pocket  or 
pitch  pocket 

A  maximum  dia- 
meter of  20  mm 
or  less  is 
acceptable . 
But,  a  maximum 
diameter  of 
25  mm  or  less 
is  acceptable 
for  sheet  of 
coniferous 
material. 

A  maximum  dia- 
meter of  20  mm 
or  less  is 
acceptable . 
But,  a  maximum 
diameter  of 
40  mm  or  less 
is  acceptable 
for  sheet 
of  coniferous 
material. 

Unspecified 

(Bark  pocket) 

It  means  one 
part  of  bark 
which  is  inter- 
grown  into 
wood  texture. 

(Pitch  pocket) 

It  means  a 
resinous  part 
which  is  sedi- 
mented  in  wood 
texture. 

CCorimfientary) 

If  a  bark  pocket  or  a  pitch  pocket  is  combined 
with  a  depression  or  a  hole,  the  specifi- 
cation of  "hole"  is  applied  to  the  said 
depression  or  hole.     If  the  said  depression  or 
hole  has  a  width  of . A  mm  or  less,  the  specifi- 
cation of  "Open  split"  is  applied  to  it. 

Marks  of 
sound  burl 

Slightly 

unspecified 

unspecified 

(Marks  of 
sound  burl) 

It  means  spiral 
or  distorted 
aspects  of 
grain  figures 
which  are 
caused  in  the 
case  of  cutting 
knots,  bark 
pockets  and 
sound  burls. 

(Commentary) 

Number,  loca- 
tion, size  and 
colour  of  the 
sound  burl 
marks  are  mutu- 
ally harmonized 
and  those  sound 
burl  marks 
shall  not  be 
unsightly. 
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Item 

Grade  1 

Grade  2 

Grade  3 

Commentary 
of  technical 
term 

The  marks  of  sound  burls  whose  wood  texture 
and  colour?  can  not  be  discriminated  from  those 
of  knots  or  bark  pockets,  are  regarded  as  knots 
or  bark  pockets. 

Slightly 

Not  conspicuous 

unspecified 

(Discoloration) 

Discoloration 
or 
Stains 

(Commentary) 

A  degree  of 
color  change 
on  .the  dis- 
colored part 
or  the  stained 
part  is  very 
slight  and  an 
aspect  of  color 
change  Is 
harmonized  with 
wood  color  in 
other  unaf- 
fected parts 
and  it  is  not 
so  conspicuous. 

A  degree  of 
color  change 
on  tha  dis- 
colored part 
or  the  stained 
part  is  not  so 
clear. 

An  aspect  of 
color  change  on 
the  discolored 
or  stained 
part  shows  an 
unsightly 
harmony  in 
comparison  with 
wood  color  in 
other  unaffect- 
ed part. 
It  does  not 
give  any  hind- 
rance on  its 
utilization. 

It  means  a  dis- 
colored wood 
texture  which 
is  caused  by 
furgus  effect 
or  chemical 
reaction. 

(Stains) 

It  means  a 
change  of  wood 
color,  except 
above-mentioned 
discoloration 
which  is 
caused  by 
stains  of  oil, 
ink  or 

adhesive  agent 
or  site  of 
stripped  tape. 

None 

Very  slight 

Slight 

(Decay) 

Decay 

A  decayed  area 
Is  very  small. 
A  softened  or 
brittle  degree 
of  wood  tex- 
ture is  slight 
on  the  decayed 
area. 

A  decayed  area 
is  small. 
A  softened  or 
brittle  degree 
of  wood  tex- 
ture is 
comparatively 
slihgt  on  the 
decayed  area. 

It  means  a  wood 
part  which  is 
affected  with 
encroachment 
of  wood  decay- 
ing furgus. 
A  texture  of 
the  said  wood 
part  is  soft- 
ened or 
brittle. 
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Grade  2 

Grade  3 

Commentary 
of  technical 
term 

Open  split 
or 
Wane 

(Commentary) 

A  wood  texture  vrhlch  is  affected  with  encroach- 
ment of  wood  decaying  furgus  shows  a  very 
Incipient  softened  or  brittle  aspect.    A  decay- 
ed area  which  is  affected  with  diccoloration 
alone  shall  be  regarded  as  "a  defect  cf 
discoloration. 

A  maximum 
length  of  100 
mm  or  less  and 
a  maximum  width 
of  1  mm  or 
less  are 
acceptable  for 
the  open  split 
or  the  wane . 
An  acceptable 
number  of  this 
defect  shall 
be  two  maximum. 

A  maximum 
length  of  200 
mm  or  less  and 
a  maximum  width 
of  1.5  mm  or 
less  are 
acceptable  for 
this  defect. 
An  acceptable 
number  of  this 
defect  shall 
be  three 
maximum . 

A  maximum 
length  of  AOO 
mm  or  less  and 
a  maximum  width 
of  1.5  mm  or 
less  are 
acceptable  for 
this  defect. 
An  acceptable 
number  of  this 
defect  shall 
be  three 
maximum. 

(Split) 

It  means  a 
separation  of 
wood  texture 
along  a  grain 
direction. 

(Wane) 

It  means  a 
drop  of  one 
wood  part, 
i.e.  a  flaw  of 
wood  texture 
which  is  caused 
by  impact 
strength  at  end 
part  of  tree. 

(Commentary) 

(1)  A  length  of  split  or  wane  shall  be 
measured  from  perceptible  extreme  ends.  For 

a  sloped  split,  a  maximum  length  along  a  slope 
split  shall  be  measured.     It  shall  not  be 
measured  by  a  shortest  length  which  connects 
an  extreme  end  at  cross  section  with  another 
end  at  wood  surface. 

(2)  If  two  or  more  splits  are  continuously 
connected  each  other,  those  splits  shall  be 
regarded  as  one  split  and  thereby  a  maximum 
length  shall  be  measured. 

(3)  A  width  for  split  or  wane  shall  be 
measured  at  a  point  which  indicates  a  maximum 
width. 
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Commentary 
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Extremely 
slight 

Slight 

Not  conspicuous 

(Cross  break) 

It  means  a 
separation  of 
wood  texture 
which  is 
caused  rec- 
tangularly to 
grain 
direction. 

Cross  break 

A  maximum 
length  of  10 
percent  or  less 
in  proportion 
to  a  width  of 
plywood  sheet 
is  acceptable. 
Its  aspect 
shall  not  be 
noticeable. 

A  maximum 
length  of  20 
percent  or  less 
in  proportion 
to  a  width  of 
plywood  sheet 
is  acceptable. 
It  shall  not 
affect  mecha- 
nical strength 
of  plywood. 

A  size  of  cross 
break  is  not 
specified,  but 
it  shall  not 
affect  mechani- 
cal strength 
of  plywood. 

Worm  hole 

It  shall  be 
skillfully 
repaired. 
A  total  number 
of  the  worm 
holes  shall  not 
exceed  of  3 
multiples  of 
digit  number 
which  expresses 
a  surface  area 
of  veneer  sheet 
by  a  unit  of 
sqviare  meter. 
Above  digit 
number  shall  be 
an  integer  and 
if  the  said 
digit  number 
has  a  fraction, 

"1"    eihall  hp 

added  to  the 
said  integer. 

If  shall  not 
impair  an 
aesthetic 
appearance  of 
plywood. 

unspecified 

(Worm  hole) 

It  means  a  hole 
which  is 
caused  by  in- 
festation of 
insect . 

Unless  a  number 
of  worm  holes, 
these  location 
and  these 
aspects  impair 
an  aesthetic 
appearance  of 
plywood,  these 
worm  holes 
acceptable.  But 
the  said  worm 
holes  shall  not 
give  obstacle 
on  utilization 
of  plywood. 
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Grade  1 

Grade  2 

Grade  3 

Commentary 
of  technical 
term 

(Commentary) 

A  worm  hole  which  is  specified  as  a  defect 
in  this  specification  designates  a  compara- 
tively small  hole,  in  the  other  words,  a 
pin  hole  caused  by  erosion  by  "lyctus  brunneus 
Stephens" . 

But,  a  large  worm  hole,  in  the  other  words, 
so-called  "Beetle  hole"  caused  by  infestation 
of  wood  borer  is  regarded  as  "hole." 

Intermixture 
of  sapwood 
and  heart- 
wood. 

This  defect  is 
specified  only 
for  Oak  and 
Yachidamo . 

Very  slightly 

Not  conspicuous 

unspecified 

(Intermixture 
of  sapwood  and 
heartwood) 

It  means  one 
part  of  wood 
surface,  where 
a  texture  of 
sapwood  is 
intermixed  with 
a  texture  of 
heartwood. 

An  intermixed 
part  of  wood 
surface  shall 
be  of  small 
area.    A  vari- 
ation of  color 
tone  by  light 
and  shade  is 
slight  and  it 
is  well  hanno- 
nized. 

Light  and  shade 
of  color  tone 
shall  not  be 
unsightly. 

Interlocked 
grain 

(Rough  cut 
or  Brushness) 

Slight 

Not  conspicuous 

Not  conspicuous 

(Interlocked 
grain) 

It  means  an 
abnormal  part 
of  fibrous 
texture  of 
wood.  Other- 
wise, it  means 
fluffy  fibers, 
coarse  fibrous 
touch  and 
torn  grains 
which  are  lia- 
ble to  cause 
in  the  case  of 
cutting  or 
scraping  wood 
surface 
against  grain 
direction 

(Commentary) 

An  interlocked 
grain  located 
on  one  part 
alone  of  wood 
surface  is 
acceptable. 
It  shall  not 
be  coarse  by 
f inger ' s 
touch . 

An  interlocked 
grain  located 
on  one  part 
alone  of  wood 
surface  is 
acceptable . 
A  degree  of 
torn  grain 
shall  be 
slight. 
It  does  not 
give  hindrance 
on  utilization 
of  plywood. 

The  commentary 
for  Grade  2 
is  applicable 
here. 
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Grade  2 

Grade  3 

Commentary 
of  technical 
term 

Joint 

A  color  and  a 
grain  direction 
of  jointed 
part  shall  be 
harmonized 
with  those  in 
the  surround- 
ing part. 
A  plit  shall  be 
free  from  the 
jointed  part. 

A  color  and  a 
grain  direction 
of  jointed 
part  shall  be 
harmonized 
with  those  in 
the  surround- 
ing part. 
A  slit  having 
a  width  of  0.5 
mm  or  less  is 
acceptable. 

A  slit  having 
a  width  of 
1  mm  or  less  is 
acceptable . 

(Joint) 

It  means  a 
jointed  condi- 
tions of  one 
veneer  with 
another  veneer 
at  cross 
section  or 
side  section 
of  plywood. 

(Commentary) 

The  harmony  of 
color  and 
grain  direction 
it(;anr.  that  both 
jointed 
veneer  sheets 
look  like  a 
single  veneer 
sheet  at  one 
glimpse,  as 
both  colors  are 
well  harmonized 

A  plywood  in 
which  a  slit 
can  be  dis- 
criminated at 
one  glimpse  is 
graded  as 
Grade  2. 

Finishing 
workmanship 

Good 

Comparatively 
good 

Not  rough 

(Finishing 
workmanship) 

It  means  a 
finishing  as- 
pect of  plywood 
surface  with  a 
scraper  or  a 
Sander. 

Further,  it 
involves  re- 
moval of  the 
remaining  of 
tape  and  re- 
pairing condi- 
tions as  a 
finishing  work. 

(Commentary) 

Finishing  work- 
manship by 
scraper  or 
Sander  shall  be 
free  from  any 
uneven  portion. 
A  remaining  of 
tape  and  im- 
perfect repair 
are  not 
acceptable. 

A  slight  uneven 
portion  is 
acceptable  for 
the  finishing 
workmanship. 
A  remaining  of 
tape  and  im- 
perfect reapir 
are  not 
acceptable . 

Finishing  work- 
manship which 
does  not  give 
any  hindrance 
upon  utiliza- 
tion of  plvwood 
is  acceptable. 
A  slight  re- 
maining of  tape 
on  a  narrow 
area  is 
acceptable. 
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Commentary 
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None 

None 

Slight 

(Blister) 

Blister 

or 
Wrinkle 

(Commentary) 

An  unevenness 
is  not  felt 
with  finger's 
touch . 

In  the  other 
words,  the  un- 
evenness is  rot 
so  conspicuous. 

It  means  a 
smaller  part 
on  a  surface  of 
ply»'ood  which 
is  caused  by  an 
inferior  ad- 
hesion operation, 

(Wrinkle) 

It  means  on 

A  surface  which  is  caused  with  existence  of 
admixture  between  veneer  sheets  is  regard 
as  "an  overlapped  cores." 

overlapped 
piece  in  which 
one  part  of  a 
veneer  sheet  is 
wrongly  over- 
lapped and  ad- 
hered with 
another  veneer 
sheet  in  a 
pressing  step 
of  plywood  manu- 
facturing pro- 
cess. This 
defect  is  fre- 
quently caused 
with  these 
reasons,  for 
example,  employ- 
ment of  corru- 
gated veneer 
sheet  or  veneer 
sheet  having  un- 
even thickness 
or  an  inferior 
adhesion  opera- 
tion. 
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Very  slight 

Slight 

Not  conspicuous 

(Press  mark) 

Press  mark 

(ComweTitary) 

A  n'jmber  of 
press  marks,  a 
size,  uneven- 
ness  degree 
and  coloration 
are  scarecely 
noticeable. 
An  admixture 
between  veneer 
sheets  is  not 
acceptable. 

A  number  of 
press  marks,  a 
size,  uneven- 
ness  degree 
and  coloration 
are  not  con- 
spicuous . 
An  admixture 
between  veneer 
sheets  is  not 
acceptable . 

A  number  of 
press  marks,  a 
size,  uneven- 
ness  degree, 
and  coloration 
do  not  give 
hindrance  on 
utilization  of 
plywood. 
An  admixture 
between  veneer 
sheets  shall 
be  very  few. 

It  means  on  un- 
even surface  of 
plywood  having 
occasionally 
colored  part. 
In  the  case  of 
performing  a 
pressing  opera- 
tion, and  ad- 
mixture is  in- 
serted between 
veneer  sheets 
and  the  said 
sheets  are 
pressed  and 
thereby,  this 
defect,  i.e. 
an  uneven  sur- 
face of  pl>'wood 
is  caused. 
Further,  in  the 
case  of  compress- 
ing two  or  more 
plywood  sheets 
with  simultane- 
ous pressing  step, 
in  the  other  words 
in  the  same  trays, 
this  defect,  i.e. 
uneven,  colored 
surface  of  plywood 
is  caused. 

Slight 

Slight 

Not  conspicuous 

(Warp  or  twist) 

Warp  or 
twist 

(Coramentary) 

If  a  plywood  is  pressed 
softly  with  hand  and  it  is 
closely  contacted  on  a 
horizontal  plane,  this  defect 
for  the  said  plywood  is 
acceptable. 

A  warp  or  a 
twist  shall 
not  give  any 
hindrance  on 
utilization  of 
plywood. 

It  involves  a 
widthwise 
warp,  a  length- 
wise warp,  a 
corrugated  warp 
and  these  com- 
bined warps. 
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Overlapped 
cores 

An  uneven 
surface  shall 
be  almost  un- 
noticeable. 
Its  number 
shall  be  two 
pieces  or  less 
and  its  maxi- 
mus  length 
shall  be  150 
mm  or  less. 

Same  as 
Grade  1. 

A  conspicuous, 
uneven  surface 
is  not  accept- 
able; its 
number  shall 
be  3  pieces  or 
less . 

(Overlapped  Core) 

It  means  an 
overlapped,  and 
adhered  part 
of  core  sheets  or 
crossband  in  a 
structure  of 
plywood. 

• 

(Commentary) 

A  specified  item  of  "an  uneven 
surface  shall  not  be  almost 
noticeable"  means  that  the 
uneven  surface  can  not  be 
almost  felt  with  finger's  soft 
touch. 

(Commentary) 

A  specified 
item  of  "a  con- 
spicuous, un- 
even surface 
is  free  there- 

F't*OTn   "  moanc 

that  a  con- 
spicuous un- 
even surface 
can  be  felt 
with  finger's 
soft  touch. 

Core  void 

A  colored  part 
and  a  touch  of 
uneven  surface 
shall  be  very 
slight.  Its 
number  shall  be 
two  pieces  or 
less. 

A  maximum  width 
of  3  mm  or  less 
is  acceptable. 

Same  as 
Grade  1. 

A  colored  part 
and  a  touch  of 
uneven  surface 
shall  not  be 
conspicuous . 
Its  number 
shall  be  A 
pirces  or  less. 

(Core  void) 

It  means  a  defect 
that  a  core 
sheet  or  an  cross- 
band  sheet  being 
accompanied  with 
a  slip  is  pressed 
in  a  step  of  manu- 
facturing plywood. 
Generally,  this 
defect  is  called 
as  "tunnel"  which 
causes  a  streak 
line  on  top  sur- , 
face  of  plywood.  . 
It  affects  con-  '< 
spicuously  an 
aesthe^tic  appear-.! 
ance  and  a  mecha-  ; 
nical  strength  j 
of  plywood.  ^ 

(Commentary) 

A  specified  item  of  "a  colored 
part  and  a  touch  of  uneven 
surface  shall  be  very  slight" 
means  that  the  colored  degree 
is  very  slight  and  the  un- 
even surface  can  not  be  felt 
and  discriminated  with  finger's 
soft  touch. 

(Commentary) 

A  specified 
item  of  "a 
colored  part 
and  a  touch  of 
uneven  surface 
shall  not  be 
so  conspicuous" 
means  that  the 
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(Commentary) 

colored  part 
does  not  im- 
pair an  aes- 
thetic appear- 
ance of  plywood 
and  the  remark- 
able uneven 
surface  can  not 
be  felt  with 
finger's  soft 
touch  and  it 
does  not  give 
any  hindrance 
on  its  mechani- 
cal strength  of 
plywood . 

Uneven  thick- 
ness of  core 
sheet 

Slight 

Slight 

Not  conspicuous 

(Uneven  thick- 
ness of  core 
sheet) 

It  means  that, 
if  one  core 
veneer  sheet 

thickness  is 
used,  or  two  or 
more  core  veneer 
sheets  showing  a 
variation  to  the 
overlapped 
thicknesses  are 
used,  or  a  core 
veneer  sheet 
having  a  partial 
depression  is 
used,  there  ap- 
pear an  uneven 
aspect  and  a 
rough  finish  on 
top  surface  of 
plywood. 

(Conmentary) 

It  means  that  the  uneven  thick- 
ness can  not  be  felt  with 
finger's  soft  touch  on  its 
surface  and  its  uneven  aspect 
can  not  be  discerned. 

It  means  that 
the  uneven 
thickness  can 
not  be  ffilc  so 
conspicuously 
with  finger's 
soft  touch  and 
its  uneven 
aspect  can  not 
discerned  so 
conspicuously. 
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Repairs 

A  veneer  sur- 
face shall  be 
dexterously 
repaired. 

Same  as 
Grade  1 . 

A  veneer  sur- 
face shall  be 
repaired  with- 
out impairing 
its  aesthetic 
appearance  so 
much. 

(Repairs) 

It  means  that 
a  defect  such 
as  knot  hole, 
split  and 
hole  is  com- 
pletely re- 
moved from  the 
veneer  surface 
and  then  a 
plugging  wood 
piece  or  a 
synthetic  resin 
plug  is  filled 
at  these  sites 
where  above 
defect  is 
removed. 

(Commentary) 

If  a  plugging  wood  piece  is 
used  for  the  repairing 
procedure,  the  said  piece  shall 
be  harmonized  with  a  wood 
color  and  a  grain  direction  of 
the  surroundings.    A  slit, 
a  released  piece  and  a  cave-in 
piece  are  not  acceptable  at  the 
plugged  part.     If  a  synthetic 
resin  plug  is  employed,  its 
color  shall  be  harmonized  with 
the  surrounding  color. 
It  must  be  flatly  finished  and 
a  released  piece  and  a  cave-in 
piece  are  not  acceptable. 

As  a  plugging 
wood  piece,  a 
released  piece 
and  a  cave-in 
piece  are  not 
acceptable. 
The  said  wood 
piece  shall  be 
harmonized 
with  a  grain 
direction  and 
a  wood  color 
of  the  sur- 
roundings . 

It  shall  be 

uniformly 

worked. 

Favorably  good. 

Same  as 
Grade  1. 

Same  as 
Grade  1. 

(Grooving  work 
and  other  pro- 
cessing work) 

It  means  a  work- 
manship which 
comprises  pro- 
cessing a  sur- 
face of  plywood 
by  using  a 
grooving  cutter, 
a  boring  and 
drilling  machine, 
an  embossing 
machine  and 
other  mechani- 
cal working 
machines . 

Grooving  work 
or  other 
processing 
work 

(Commentary) 

A  depth  and  a  width  of  .the  groove  shall  have 
uniform  sizes  for  workmanship  of  groove  cutting 
process,  and  its  scraping  work  shall  be* 
favorably  good. 

For  workmanship  by  a  boring  and  drilling 
machine  and  an  embossing  machine,  it  shall  be 
aesthetically  harmonized.     Its  processing 
degree  shall  be  favorably  good. 
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(Cont'ed) 


\,^tandard  of 
quality 
Item  ^--^.^^^^^ 

Grade  1 

Grade  2 

Grade  3 

Commentary 
of  technical 
term 

Other 
defects 

Slight 

Not  conspicuous 

Same  as 
Grade  2. 

(Other  defects) 

It  means  defects 
other  than 
those  above 
defined  defects 
which  are  pre- 
viously stipu- 
lated In  above 
standards  of 
quality. 

(Conimentary) 

Other  defects 
which  can  be 
judged  as  a 
slight  condi- 
tions In  the 
aesthetic  and 
utilizing 
vleiirpolnt  are 
acceptable. 

Other  defects 
which  do  not 
give  any 
hindrance  on 
utilization  of 
plywood  are 
acceptable. 

Same  as 
Grade  2. 

(b)    Quality  for  back  surface  sheet 


Item 

Standard  of  quality 

Knot  hole  and 
hole 

A  maximum  diameter  of  50  mm  or  less  is  acceptable 
for  a  depressed  part. 

Open  split  or 
wane 

A  maximum  width  of  10  mm  or  less  and  a  maximum 
length  of  50  percent  or  less  in  proportion  to  a 
length  of  veneer  sheet  are  acceptable  for  this 
defect.     Otherwise,  a  maximum  width  of  15  mm  or 
less  and  a  maximum  length  of  30  percent  or  less  in 
proportion  to  a  length  of  veneer  sheet  are 
acceptable  for  this  defect. 

Blister,  wrinkle 
and  flaws 

Not  conspicuous 

Joint 

The  joint  shall  be  free  from  a  conspicuous  slit. 

Processing 
workmanship 

Favorably  good. 

Other  defects 

Those  defects  shall  not  give  hindrance  on 
utilization  of  plywood. 

(Commentary) 

In  respect  to  items  of  defects,  standard  of  quality,  and  termi- 
nological interpretations  stipulated  terms  for  quality  of  top 
surface  of  plywood  are  similarly  applicable  to  the  quality  of 
reverse  surface  of  plywood.     A  quality  for  the  reverse  surface  of 
common  plywood,  except  a  both  surface  utilizable  plywood  and  a 
special  use  blank  plywood  which  does  not  give  hindrance  upon 
utilization  of  plywood  is  acceptable.     So,  those  defects  are 
stipulated  by  expressing  sizes  of  defects  with  figures.     In  respect 
to  defects  other  than  "knot  hole  and  hole"  and  "Open  split  and  wane" 
those  must  be  scrutinized  and  judged,  whether  those  defects  give 
hindrance  upon  utilization  of  plywood  or  not.     The  scrutiny  and  the 
judgement  shall  be  carried  out  by  referring  to  the  same  defects  on 
the  top  surface  of  veneer  sheet. 
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(IV)    standard  for  Common  Plywood  containing  a  Veneer  Sheet  of 
Species  except  Domestic  Species  as  a  Top  Surface  Sheet 


Article  4.    A  standard  for  common  plywood  which  comprises  using  species 
except  domestic  species  as  a  material  to  top  surface  of 
*         plywood  is  stipulated  as  follows. 


Item 


Standard  of  quality 


Degree  of  adhesiveness 


The  adhesiveness  shall  be  accorded  with  the 
specified  items  of  Type  I,  Type  II  or  Type  III, 


Moisture  content 


The  moisture  content  shall  be  admitted  in  a 
test  of  moisture  content. 


Quality  of  sheet  surface 


It  shall  be  accorded  with  those  specified 
items  stipulated  below. 


Core  sheet  and 
crossband  sheet 


It  shall  be  free  from  any  defect  affecting  a 
top  surface  of  plywood.     Its  quality  shall 
maintain  function  of  the  core  sheet  or  the 
crossband  sheet. 


Finishing  degree  of 
side  surface  and  cross 
section  surface 


Four  corners  shall  be  cut  with  correct  angle. 
Finishing  workmanship  shall  be  favorably  good, 


A  measured  thickness  for  each  sheet 

and  10  sheets  shall  not  exceed  the 

following  tolerances. 

Tolerances  for 

Thick- 

Measured 

Measured 

sizes 

ness 

Thickness 

thickness 
for  one 
sheet  (%) 

thickness 
for  ten 
sheets  (%) 

Less  than  3  mm 

±5 

-3 

3  to  less 
than  7  nnn 

±4 

-2 

7  to  less 

±3 

than  20  mm 

20  mm  or  more 

±2 

Width 

+10  mm 

-0 

Length 

+15  mm 

-0 
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Note  1.     Testing  method  for  moisture  content  shall  be  accorded  with 
items  stipulated  in  Separate  Paragraph  1. 


Note  2.    Judgement  for  above  testing  results  shall  be  accorded  with 
items  stipulated  in  Separate  Paragraph  2. 

(Commentary) 

The  commentary  of  this  standard  can  be  satisfactorily  referred  with 
explanations  in  the  paragtaph  of  "Outlines  of  the  Standard"  and  the 
paragraph  of  "the  standard  cf  common  plywood  which  comprises  using 
a  voneer  of  domestic  species  as  a  top  surface  of  plywood  in  Article  3," 
so  that  the  more  explanation  is  abbreviated  here. 

2.    A  standard  for  quality  of  veneer  sheet  surface  in  a  previous  paragraph 
is  stipulated  as  follows: 


(a)    Quality  for  top  surface  sheet 


^\^Standard  of 
\^uality 
Item 

Grade  1 

Grade  2 

Commentary  of  terms 

A  total  number 
of  sound  knot, 
dead  knot,  bark 
pocket  and 
pitch  pocket 
having  a  maxi- 
mum diameter 
of  5  mm  or 
more. 

The  total  number 
shall  not  exceed 
5  multiples  of  a 
digit  number 
which  expresses 
an  area  of  veneer 
surface  in  an 
unit  of  square 
meter. 

Above  5  multiples 
of  the  digit 
number  shall  be 
an  Integer  and, 
if  it  has  a 
fraction,  "1" 
shall  be  added 
to  the  said 
integer. 

The  total  number 
shall  not  exceed 
6  multiples  cf 
a  digit  number 
which  expresses 
an  area  of  veneer 
surface  in  an 
unit  of  square 
meter. 

Above  6  multiples 
of  the  digit 
number  shall  be 
an  integer  and, 
if  it  has  a 
fraction,  "1" 
shall  be  added 
to  the  said 
integer. 

(Total  number  of 
defects) 

It  means  a  total 
number  of  sound  knots, 
dead  knots,  bark 
pockets  and  pitch 
pockets  having  a 
maximum  of  5  mm  or 
more  which  are 
allowed  to  exist  on 
a  surface  of  plywood. 
(Digit  number  ex- 
pressing an  area  of 
plywood  surface  by 
a  unit  of  square 
meter. ) 

It  means  a  figure 
which  expresses -an 
area  of  pljrwood 
surface  by  a  unit  of 
square  meter. 
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(Cont'ed) 


^sStandard  of 
quality 
Item  ^----....^^^^^ 

Grade  1 

Grade  2 

Commentary  of  terms 

(Commentary) 

For  example,  if  a  plywood  has  a  size 
of  "91  cm  of  width"  and  "182  cm  of 
length,"  10  pieces  or  less  of  sound 
knots,  dead  knots,  bark  pockets  and 
pitch  pockets  having  a  maximum  dia- 
meter of  5  mm  or  more  are  allowed 
for  Grade  1  and  12  pieces  or  less 
of  above-mentioned  defects  are 
allowed  for  Grade  2. 

But,  if  one  defect  alone,  out  of 
above-mentioned  defects  is  not 
admitted  in  a  grading' rule  specified 
for  each  defect,  this  plywood  is 
degraded  or  desapproved,  in  spite 
of  above  allowable  total  nvmiber. 

Further,  sound  knots,  dead  knots, 
bark  pockets  and  pitch  pockets 
having  a  maximum  diameter  of  5  mm  or 
less  are  not  limitlessly  per- 
mitted.   Those  defects  having  the 
maximum  diameter  of  5  mm  or  less 
must  be  graded  with  the  same  aes- 
thetic evaluation  which  is  applied 
to  the  said  defects  having  the 
maximum  diameter  of  5  mm  or  more. 
Practically,  if  a  plywood  has  an 
allowable  total  number  of  the  said 
defects  having  the  maximum  dia- 
meter of  5  mm  or  more  and  further, 
it  has  simultaneously  defects 
having  a  maximum  diameter  of  5  mm 
or  less,  a  specification  for  "pin 
knot"  is  applied  to  the  said  ply- 
wood; and  thus,  the  said  plywood 
is  desirably  graded  with  the  aes- 
thetic evaluation  which  summarizes 
totally  a  defect  having  a  maximum 
diameter  of  5  mm  or  more  and 
another  defect  having  a  maximum 
diameter  of  5  mm  or  less. 
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(Cont'ed) 


^\Standard  of 
^\quality 
Item  ^--^.^^^^^ 

Grade  1 

Grade  2 

Commentary  of  terms 

Sound  knot 

A  raaxiniuin  diameter 
of  25  mm  or  less 
is  acceptable. 

A  maximum  dia- 
meter of  45  mm  or 
less  is 
acceptable. 

(Sound  knot) 

It  means  an  inner 
and  a  surrounding 
part  of  the  knot 
which  are  entirely 
free  from  fissure, 
depressions,  hole 
and  decay  and  are 
healthy;  and  further, 
a  knot  tissue  shall 
be  perfectly  com- 
bined with  a  tissue 
of  the  surroundings. 

(Commentary) 

(1)  A  maximum  diameter  is  measured 
by  excluding  a  rim  part  of  the  said 
knot.     Put,  the  rim  part  which  is 
conspicuously  colored  and  can  not 
be  discriminated  from  the  knot 
shall  be  regarded  as  a  portion 
continued  with  the  knot. 

(2)  A  knot  which  is  perfectly 
repaired  is  regarded  as  a  sound 
knot.     In  respect  to  a  degree  of 
repair  a  specified  item  for  "the 
repair"  shall  be  applied  to  it. 

Dead  knot 

A  maximum  diameter 
of  15  mm  or  less 
is  acceptable. 

A  maximum  dia- 
meter of  25  mm 
or  less  is 
acceptable. 

(Dead  knot) 

It  means  a  knot,  an 
interior  part  of 
which  is  fissued 
from  the  surrounding 
tissue. 

(Commentary) 

A  measurement  for  the  maximum  dia- 
meter of  the  sound  knot  is  similar- 
ly applied  to  the  dead  knot. 

Knot  hole 
and 
hole 

A  maximum  dia- 
meter of  3  mm  or 
less  for  a  drop- 
ped part  of  the 
knot  is  accept- 
able. 

A  maximum  dia- 
meter of  5  mm  or 
less  for  a  drop- 
ped part  of  the 
knot  is  accept- 
able. 

(Knot  hole) 

It  means  a  knot, 
inner  part  of  which 
is  dropped  indi- 
cating a  perforated 
conditions . 

(Hole) 

It  means  a  perforated 
conditions  on  wood 
surface  but  a  reason 
for  its  occurrence 
is  not  considered. 

(Commentary) 

(1)  A  size  of  knot  hole  is  deter- 
mined by  measuring  a  maximum  dia- 
meter of  the  dropped  part  of  knot. 
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(Cont'ed) 


^vStandard  of 
\«^uality 

Item 

Grade  1 

Grade  2 

Commentary  of  terms 

Pin  knot 

(Commentary)  Cont'ed 

(2)     If  one  part  of  the  knot,  other 
than  the  dropped  part  has  a  sound 
tissue,  it  is  regarded  as  a  sound 
knot.     If  one  part  of  the  knot, 
other  than  the  dropped  has  a  dead 
tissue,  it  is  regarded  as  a  dead 
knot.     Thus,  these  maximum  diameters 
are  measured  for  them.     In  this 
occasion,  the  said  maximum  dia- 
meter may  contain  the  dropped  part. 

(Pin  knot) 

According  to  this 
standard,  it  means 
a  small,  slender 
knot  having  a  maxi- 
mum diameter  of 
5  mm  or  less. 

It  shall  not  im- 
pair an  aesthetic 
appearance  of 
plywood. 

It  shall  not  im- 
pair so  conspi- 
cuously an  aes- 
thetic appear- 
ance of  plywood. 

(Commentary) 

A  number  of  pin 
knots,  these 
locations  and 
these  aspects 
shall  be  judged 
integrally. 
These  factors 
shall  be  harmo- 
nized and  shall 
not  give  an  un- 
sightly appear- 
ance on  plywood 
surface. 

A  number  of  pin 
knots,  these 
locations  and 
these  aspects 
shall  be  inte- 
grally judged, 
those  factors 
shall  not  give  a 
remarkable  un- 
sightly appear- 
ance on  plywood 
surface  and 
those  factors 
shall  not  give 
hindrance  on  its 
utilization. 

(Example) 

(1)  If  numerous  pin  knots  are 
concentrated  and  located  on  one 
part  of  plywood  surface,  this 
plywood  is  graded  as  Grade  2. 

(2)  If  pin  knots  are  concentrated 
and  located  on  one  part  of  plywood 
surface,  but  its  number  is  very 
few,  this  plywood  is  graded  as 
Grade  1. 
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(Cont'ed) 


\Standard  of 

\^auality 

Grade  1 

Grade  2 

Commentary  of  terms 

Item 

(Example)  Cont'ed 


(3)     If  pin  knoti  are  concent- 
rated on  one  part  of  pl\'wood  surface 
but  tbose  pin  knots  do  not  impair  an 
aesthetic  appearance  of  plywood, 
this  plywood  is  graded  as  Grade  2. 


(4)     If  a  number  of  pin  knots  is 
comparatively  few  but  a  color  of 
these  pin  knots  is  very  different 
from  a  color  aspect  of  plywood 
surface  and  these  pin  knots  give  an 
unsightly  appearance  so  conspicu- 
ously, this  plywood  is  graded  as 
Grade  2. 


Bark  pocket 
or 

Pitch  pocket 


A  maximum  dia- 
meter of  30  mm  or 
less  is  accept- 
able. 


No  conspicuous 


(Commentary) 

A  number  of  bark 
pockets  or  pitch 
pockets,  these 
location  and 
these  aspect 
shall  not  give 
an  unsightly 
appearance  and 
further  those  arc 
harmonised. 
Those  factors 
shall  not  give 
hindrance  on 
utilization  of 
plywood. 


(Bark  pocket) 

It  means  one  part 
of  bark  which  is 
intergrown  into 
wood  tissue  of 
timber. 

(Pitch  pocket) 

It  means  a  resin 
part  which  is  sedi- 
mented  in  wood 
texture  of  timber. 


If  a  bark  pocket  or  a  pitch  pocket 
contains  a  depression  or  a  hole, 
this  corresponded  part  is  regarded 
as  "hole."    But,  if  the  said  bark 
or  pitch  pocket  has  a  slender  width 
of  A  mm  or  less,  it  is  regarded  as 
"dpen  split." 
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(Cont'ed) 


Itandard  of 
quality 


Item 


Grade  1 


Grade  2 


Commentary  of  terms 


llarks  of 
sound  burl  or 
vine  streak 


Slight 

(Commentary) 

A  number  of  sound 
burl  or  vine 
streak,  these 
locations,  these 
sizes,  and  these 
colors  are  well 
harmonized . 
Those  factors 
shall  not  show  an 
unsightly  appear- 
ance . 


Not  conspicuous 


A  number  of  sound 
burl  or  vine 
strenk,  these 
locations,  these 
sizes  and  these 
colors  are 
harmonized  and 
do  not  show  an 
unsightly  appear- 
ance. Those 
factors  shall  not 
give  any  hind- 
rance on  utili- 
zation of 
plyi^ood . 


(Commentary) 

(1)  A  sound  burl  site  which  can 
not  be  discriminated  from  knot  or 
bark  pocket  in  a  viewpoint  of  wood 
texture  and  wood  color  is  regarded 
as  knot  or  bark  pocket. 

(2)  If  a  linear  vine  streak  is 
partially  filled  with  a  resinous 
material,  the  part  filled  with  the 
resinous  material  is  regarded  as  a 
pitch  pocket. 

(3)  If  a  split  or  a  hole  is  present 
in  an  interior  of  the  linear  vine 
streak,  the  said  split  or  hole  is 
regarded  as  an  open  split. 


(Sound  burl) 

It  means  a  spiral  or 
twisted  shape  of 
grain  figures  which 
occurs  when  knot, 
bark  pocket  or  burl 
are  cut. 

(Vine  streak) 

It  means  an  abnormal 
wood  tissue  which 
looks  like  a  crawing 
site  of  earth  worm 
or  a  beaten  site  of 
whip  and  is  frequ- 
ently revealed  in 
lauan  timber. 
A  reason  for  its 
formation  is  not 
generally  manifested, 
but  it  is  regarded 
as  a  site  of  insect 
damage  or  a  wound 
site  mantled  with 
ivies . 

This  is  an  undesir- 
able defect  in  a 
viewpoint  of  aes- 
thetic appearance  or 
mechanical  strength. 
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(Cont'ed) 


\sStandard  of 
\v  quality 
Item  ^-----.^^^^^ 

Grade  1 

Grade  2 

Commentary  of  terms 

Discoloration 
or 
stain 

Slight 

Not  conspicuous 

(Discoloration) 

It  means  a  color 
change  of  wood 
texture  which  is 
caused  with  furgus 
attack  or  chemical 
reaction. 

(Stain) 

It  means  a  color 
change  of  wood 
texture  which  is 
caused  with  oil, 
ink  or  adhesive 

dgcllu    OX     t-ilc  OLncr 

reasons  than  dis- 
coloration. 

(Commentary) 

A  color  change 
degree  for  a  dis- 
coloration or  a 
stain  shall  be 
slight.     The  said 
discoloration  or 
stain  shall  be 
harmonized  with 
other  color  tone 
of  wood  texture. 
The  color  change 
degree  is  not  so 
conspicuous . 

A  color  change 
degree  for  a  dis- 
coloration or  a 
stain  is  not  so 
clear.    The  said 
discoloration  or 
stain  shall  be 
harmonized  with 
other  color  tone 
of  wood  texture 
so  as  it  may  not 
show  unsightly 
appearance. 
Further,  it  shall 
not  give  hind- 
rance on  utili- 
zation of  ply- 
wood . 

A  proper  discolored  pattern  which  is 
frequently  in  wood  texture  of 
Bagtikan  out  of  numerous  lauan 
species,  it  shows  an  unsightly 
appearance,  is  regarded  as  "dis- 
coloration." 

Further,  a  partial  discolored  aspect 
which  is  caused  with  influence  of 
sunshine  is  also  regarded  as 
"discoloration." 

Decay 

None 

Very  slight 

(Decay) 

It  means  softened  or 
brittle  conditions 
in  wood  texture 
which  is  caused 
with  infestation  of 
wood  decaying 
fungus . 

(Commentary) 

An  area  suffered 
with  the  decay 
shall  be  small. 
A  softened  or 
brittle  degree  of 
affected  wood 
texture  shall  be 
fungus . 
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(Cont'ed) 


^s^tandard  of 
^vquality 
Item  ^"^-^^^.^^^^^ 

Grade  1 

Grade  2 

Commentary  of  terms 

One  part  of  wood  texture  which  is 
infested  with  wood  decaying  fungus 
and  shows  mainly  a  discoloration 
without  causing  softened  or  brittle 
conditions  of  wood,  is  regarded  as 
discoloration. 

Open  split 
or 
wane 

A  maximum  length 
of  20  percent  or 
less,  in  propor- 
tion to  a  length 
of  the  plywood 
and  a  maximum  ' 
width  of  1.5  mm 
cr  less  are 
acceptable . 
Its  number  shall 
be  two  or  less. 

A  maximum  length 
of  AO  percent  or 
less,  in  propor- 
tion to  a  length, 
of  the  plywood 
and  a  maximum 
width  of  A  mm 
or  less  are 
acceptable;  and 
its  number  shall 
three  or  less. 
Otherwise,  a 
maximum  length 
of  20  percent 
or  less  and  a 
maximum  width  of 
of  2  mm  or  less 
are  acceptable; 
and  its  number 
shall  be  6  or 
less . 

(Open  split) 

It  means  a  separation 
of  wood  texture  which 
is  mainly  caused 
along  grain  direction 
in  wood  tissue. 

(Wane) 

It  means  a  dropped 
part  of  wood  texture 
or  a  flaw  of  end 
part  of  plywood  which 
is  caused  with 
impact  strength. 

(Commentary) 

(1)  A  length  of  open  split  or  wane 
shall  be  measured  from  a  discernible 
extreme  end.     Further,  a  length  of 
sloped  split  shall  not  be  measured 
with  a  shortest  straight  line  con- 
necting the  extreme  end  point  with 

a  cross  section,  but  it  shall  be 
measured  with  a  longest  distance 
along  the  sloped  split. 

(2)  If  two  or  more  splits  are 
connected  each  other  in  a  continuous 
aspect,  these  splits  are  regarded 

as  one  split. 

(3)  A  width  for  split  or  wane  shall 
be  determined  by  measuring  the  maxi- 
mum part  of  the  width. 
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^\Standard  of 
^\quality 
Item 

Grade  1 

Grade  2 

Coramentarv  of  terms 

Crossbreak 

Slight 

Same  as  Grade  1 

(Crossbreak) 

It  means  a  trans- 
versal separation 
of  wood  texture 
which  is  caused  rec- 
tangularly to  a 
grain  direction. 
The  crossbreak  is 
frequently  visible 
around  a  pith  part 
of  Lauan,  Apitong 
or  Kapur  species. 

(Commentary) 

A  may.imum  length  of  20  percent  or 
less  in  proportion  to  a  width  of 
pl>'wood  is  accnpLable.     It  shall 
not  give  any  influence  on  mechanical 
strength  of  plyvood. 

Worm  hole 

1.  A  worm  hole 

of  any  shape  other 
than  linear  shape 
having  a  maximum 
diameter  of  1.5  mm 
or  less  is  accept- 
able; and  the  said 
worm  hole  shall 
be  free  from 
black  rim;  and 
the  said  worm 
holes  in  the 
aggregate  exis- 
tence are  not 
acceptable. 

2.  A  linear  worm 
hole  being  free 
from  a  black  rim 
and  having  a 
maximum  diameter 
of  10  mm  or  less 
Is  acceptable; 
and  a  number  of 
the  said  linear 
worm  holes  shall 
not  exceed  four 
multiples  of  a 
digit  number  which 
expresses  an  area 
of  veneer  surface 
in  an  unit  of 
square  meter. 

Not  conspicuous 

(Worm  hole) 

It  means  a  perfo- 
ration of  wood 
surface  which  is 
caused  with  infes- 
tation of  insects. 
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\vStandard  of 
^vquality 
Item 

Grade  1                    Grade  2 

Commentary  of  terms 

(Cont'ed) 

The  said  digit 
number  shall  be 
on  infiger  and  if 
the  said  digit 
number  has  a 
fraction,  "1" 
shall  be  added 
to  it. 

(Commentary) 

A  specified  item 
of  "the  worm 
holes  are  not 
present  in  the 
aggregate  exiot- 
ence"  means  that 
the  worm  holes 
shall  not  be  con- 
centrated in  one 
portion  of  veneer 
surface;  and  a 
number  of  the  said 
worm  holes  shall 
be  several  pieces. 
The  presence  of 
the  worm  holes 
which  shows  an 
unharmonized  con- 
ditions in  aes- 
thetic viewpoint 
of  veneer  surface 
shall  be  under- 
stood as  the  pre- 
vious specified 
terms  of  "Worm 
holes  in  the  ag- 
gregate existence'.' 

A  number  of  worm 
holes,  its  loca- 
tion and  its 
aspect  shall  not 
impair  an  aes- 
thetic appearance 
of  plywood;  and 
further  those 
factors  shall  not 
give  any  hind- 
rance upon 
utilization  of 
plywood . 

A  worm  hole  specified  here  desig- 
nates a  somewhat  small  hole,  i.e. 
a  pin  hole  which  is  mainly  caused 
with  infestation  of  lyctus  brunness 
Stephens  and  the  like.    On  the  other 
hand  a  large  worm  hoke,  e.g.  Beetle 
hole  which  is  caused  with  infes- 
tation of  "Borer"  is  regarded  as  a 
hole. 
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^\Standard  of 
^N^uality 
Item  ^""-^^^^^^ 

Grade  1 

Grade  2 

Commentary  of  terms 

Interlocked 
grain 

(Rough  cut 
or  Brashness) 

Slight 

Not  conspicuous 

(Interlocked  grain) 

It  means  an  ab- 
normal part  of 
fibrous  texture  of 
wood.  Otherwise, 
it  means  fluffy 
fibers,  coarse 
fibrous  touch  and 
torn  grain  which 
are  liable  to 
cause  in  the 
course  of  cutting 
or  scraping 
against  grain 
direction. 

(Commentary) 

Aji  in t;er locked 
grain  on  one  part 
alone  of  wood 
surface  is 

It  shall  not  give 
coarse  feeling 
by  finger's  soft 
touch . 

An  interlocked 
grain  on  oiie  part 
alone  of  wood 
surface  is 

A  degree  of  torn 
grain  shall  be 
slight . 

It  does  not  give 
hindrance  on 
utilization  of 
plywood . 

Joint 

A  color  tone  of 
jointed  part 
shall  be  harmo- 
nized those  in 
the  surrounding. 
A  slit  shall  be 
free  from  the 
jointed  part. 

A  slit  of  the 
jointed  part 
shall  not  be  so 
conspicuous. 

(Joint) 

It  means  a  jointed 
conditions  of  one 
veneer  with 
another  veneer  at 
cross  section  or 
side  section  of 
plywood. 

(Commentary) 

The  harmony  of 
the  color  tone 
means  that  both 
jointed  veneer 
sheets  look  like 
a  single  veneer 
sheet  at  one 
glimpse,  as  both 
colors  are  well 
harmonized. 

A  plywood  in 
which  a  slit  can 
be  discriminated 
at  one  glimpse 
is  graded  as 
Grade  2. 

~  A8  - 


(Cont'ed) 


^.Standard  of 
^...^^quality 

Item 

Grade  1 

Grade  2 

Commentary  of  terms 

Good 

Not  rough 

V  r  j.iiXoiixiig  wu  L  c\.iuciii 

ship) 

It  means  a  finishing 
aspect  of  plywood 
with  a  scraper  and 
a  sander.  Further, 
it  involves  removal 
of  the  remainder 
of  the  tape  and 
repairing  condi- 
tions as  a  finish- 
ing work. 

Finishing 
workmanship 

(Commentary) 

Finishing  work- 
mc.nship  by 
scraper  or  sander 
shall  be  free 
from  any  uneven 
portion. 
A  remainder  of 
tjfpe  and  im- 
perfect repair  are 
not  acceptable.. 

Finishing  work- 
manship which 
does  not  give 
any  hindrance  on 
utilization  of 
plywood  is 
acceptable. 
A  slight  remain- 
der of  tape  on 
a  narrow  area  is 
acceptable. 

None 

Slight 

(Blister) 

Blister 

(Commentary) 

A  blister  which    is  caused  with 
admixture  between  both  veneer 
sheets  is  regarded  as  an  overlapped 
core. 

It  means  a  portion 
swollen  on  surface 
of  plywood  which 
is  caused  by  an 
inferior  adhesion 
operation. 

None 

Slight 

(Wrinkle) 

Wrinkle 

(Commentary) 

An  overlapped 
portion  shall  be 
a  small  area, 
and  it  shall  not 
be  so  con- 
spicuous. 

It  means  an  over- 
lapped portion  of 
veneer  sheets  which 
is  caused  by  over- 
lapping and  adhesion 
of  one  part  of 
one  veneer  sheet  on 
another  veneer  sheet 
in  a  pressing  step 
of  plywood  manufac- 
turing process. 
This  defect  is 
frequently  caused 
on  account  of  these 
reasons,  e.g.  em- 
ployment of  corru 
gated  veneer  sheet 
or  veneer  sheet 
having  unhomogene- 
ous  thickness  or 
inferior  adhesion 
operation. 
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\vStandard  of 
^s<iuality 
Item 

Grade  1 

Grade  2 

Commentary  of  terms 

Slight 

Not  conspicuous 

(Press  mark) 

Press  mark 

(Commentary) 

A  number  of  press 
marks,  its  size, 
unevenness  degree 
and  coloration 
of  press  marks 
are  not  almost 
noticeable. 
An  admixture  be- 
tween veneer 
sheets  is  not 
acceptable. 

A  mvrrher  of  press 
marks,  its  sl^e, 
uievenness  degree 
and  coloration 
of  press  marks 
shall  not  give 
any  hindrance 
on  utilization  of 
pljrwood. 
An  admixture 
between  veneer 
sheets  shall  be 
very  few. 

It  means  an  uneven 
surface  of  plywood 
having  occasionally 
colored  part,  which 
is  caused  by  press- 
ing veneer  sheets 
containing  the 
inserted  admixture 
between  them  or  by 
pressing  simultane- 
ously two  sheets  or 
more  of  plywood  in 
the  same  tray  in 
the  case  of  per- 
forming the  press- 
ing operation. 

Slight 

Not  conspicuous 

(Warp  or  twist) 

Warp  or  twist 

(Commentary) 

If  a  plywood  is 
softly  pressed 
with  hand,  the 
said  plywood  can 
be  closely  con- 
tacted on  a  hori- 
zontal plane. 
A  warp  or  a  twist 
in  above-mention- 
ed degree  is 
acceptable. 

A  warp  or  a  twist 
which  does  not 
give  any  hind- 
rance on  utili- 
zation of  plywood 
is  acceptable. 

It  involves  a 
widthwise  warp,  a 
lengthwise  warp, 
a  corrugated  warp 
and  these  combined 
warps. 

Overlapped 
cores 

An  uneven  surface 
shall  be  almost 
unnoticeable.  Its 
number  shall  be 
two  pieces  or  less 
and  its  maximum 
diameter  shall  be 
150  mm  or  less. 

A  conspicuous  un- 
even surface 
shall  be  un- 
noticeable. 
Its  number  shall 
be  three  pieces 
or  less.  • 

(Overlapped  cores) 

It  means  an  over- 
lapped and  adherred 
part  of  core  sheet 
or  crossband,in 
a  structure  of 
plywood. 
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^xStandard  of 
quality 

Item 

Grade  1 

Grade  2 

Commentary  of  terms 

(Conmientary) 

A  specified  item 
of  "an  uneven 
surface  shall  be 
almost  unnot ice- 
able"  means  that 
the  uneven 
surface  can  not  be 
felt  with  finger's 
soft  touch. 

A  specified  item 
of  "a  touch  of 
conspicuous  un- 
even surface  is 
none"  moans  that 
a  conspicuous 
uneven  surface 
can  not  be  felt 
with  finger's 
soft  touch. 

Core  void 

A  colored  part, 
and  a  touch  of 
uneven  surface 
shall  be  slight. 
Its  number  shall 
be  two  or  less. 

(Commentary) 

A  colored  part 
and  a  touch  of 
uneven  surface 
shall  not  con- 
spicuous . 
Its  number  shall 
be  four  or  less. 

(Core  void) 

It  means  a  defect 
caused  in  such  a 
manner  that  a  core 
sheet  or  a  cross- 
band  sheet  being 
accompanied  with 
a  slip  is  pressed 
and  adherred  in  a 
step  of  plywood 
manufacturing  pro- 
cesses. Generally, 
this  defect  is 
called  as  "tunnel" 
and  further  it 
causes  a  strealc 
line  on  top  surface 
of  plyv;ood.  It 
affects  conspicu- 
ously aesthetic 
appearance  and  a 
mechanical  strength 
of  plywood. 

A  specified  item 
of  "a  colored  part 
and  a  touch  of 
uneven  surface 
Khali  be  slight" 
means  that  the 
colored  degree  is 
very  slight  and 
the  uneven  surface 
is  not  be  felt 
with  finger's 
soft  touch. 

A  specified  item 
of  "A  colored 
part  and  a  touch 
of  uneven  curface 
shall  not  be 
conspicuous" 
means  that  a 
degree  of  the 
colored  part  does 
not  impair  an 
aesthetic  appear- 
ance of  plywood 
and  the  uneven 
surface  is  not  be 
felt  so  con- 
spicuously with 
finger's  soft 
touch  and  further 
it  does  not  af- 
fect the  mechani- 
cal strength  of 
pljrwood . 

(Cont'ed) 


^xStandard  of 
\v<iuality 
Item 

Grade  1 

Grade  2 

Commentary  of  terms 

Uneven 
thickness  of 
core  sheet 

Slight 

Not  conspicuous 

(Uneven  thickness 
of  core  sheet) 

It  means  that,  if 
one  core  veneer 
sheet  having  uneven 
thickness  is  used, 
or  two  or  more  core 
veneer  sheets  show- 
ing a  variation'  to 
the  overlapped 
thickness  are  used, 
or  a  core  veneer 
sheet  having  a 
partial  depression 
is  used,  there 
appear  an  uneven 
aspect  and  rough 
finish  on  top  sur- 
face of  ply\^ood. 

(Commentary) 

It  means  that  the 
uneven  thickness 
can  not  bo  felt 
with  finger's  soft 
touch  on  its 
surface  and  its 
uneven  aspect  can 
not  be  almost 
discerned. 

It  means  that  the 
uneven  thickness 
can  not  be  felt 
so  conspicuously 
with  finger's 
soft  toucli  on 
its  surface  and 
its  uneven  aspect 
can  not  be  dis 
cerned  so  con- 
spicuously. 

Repairs 

A  veneer  surface 
shall  be  deterous- 
ly  repaired. 

A  veneer  surface 
shall  be  repaired 
without  repair- 
ing its  aesthetic 
appearance . 

(Repairs) 

It  means  that  a 
defect  such  knot 
hole,  split  and 
hole  is  completely 
removed  from  the 
veneer  surface  and 
then,  a  plugging 
wood  piece  or  a 
synthetic  resin 
plug  is  filled 
at  those  sites 
where  above  defect 
is  removed. 

(Coiranentary) 

If  a  plugging  wood 
piece  is  used  for 
the  repairing 
procedure,  the 
said  pieces  shall 
be  harmonized 
with  a  wood  color 
and  a  grain  direc- 
tion of  the  sur- 
roundings .  A 
slit,  a  released 
piece  and  a  cave- 
in  piece  are  not 
acceptable.  If 
a  synthetic  resin 
plug  is  used,  its 
color  shall  be 
harmonized  with  a 
color  of  the  sur- 
roundings . 

As  a  plugging 
piece,  a  released 
piece  and  a 
cave- in  piece 
are  not  accept- 
able.    The  said 
plugging  piece 
shall  be  harmo- 
nized with  a 
grain  direction 
and  a  wood  color 
of  the  surround- 
ings. 
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^sStandard  of 
^vQuality 
Item  — ...^^^^^ 

Grade  1 

Grade  2 

Commentary  of  terms 

Grooving  work 
or 

other  process- 
ing work 

(Commentary) 
Cont'ed. 

It  must  be  f lately 
finished  and  a 
released  piece  and 
a  cave-in  piece 
are  not  accept- 
able. 

(Grooving  work  or 
other  processing 
work) 

It  means  a  workman- 
ship which  comprises 
processing  a  surface 
of  plywood  by  using 
a  grooving  cutter, 
a  boring  and  drill- 
ing machine,  an 
embossing  machine 
and  other  mechani- 
cal working 
machines. 

It  shall  be  uni- 
formly worked. 
Favorably  good. 

Same  as  Grade  1 

(Commentary) 

For  workmanship  of  groove  cutting 
process,  a  depth  and  a  width  of  the 
groove  shall  have  uniform  sizes 
and  its  scrapping  work  shall  be 
favorably  good. 

For  workmanship  with  a  boring  and 
drilling  machine  and  an  embossing 
machine,  the  said  workmanship 
shall  be  aesthetically  harmonized. 
Its  processing  degree  shall  be 
favorably  good. 

Other  defects 

Slight 

Not  conspicuous 

(Other  defects) 

Other  defects  which 
can  be  judged  as  a 
slight  conditions 
in  the  aesthetic 
and  utilizing 
viewpoint  are 
acceptable. 

Other  defects 
which  do  not 
give  any  hind- 
rance on  utili- 
zation of  ply 
wood  are  accept- 
able. 

It  means  defects, 
other  than  those 
above  defined 
defects  which  are 
previously  stipu- 
lated in  above 
standards  of 
quality. 

Note  1.     For  a  plywood  having  less  than  3  mm  of  thickness,  for  the 
use  of  a  temporary  construction  material  or  a  sheathing 
material,  "the  approval"  is  stipulated  for  standard  of 
quality  and  standard  of  Grade  2  is  applied  to  it. 
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(Commentary) 

In  respect  to  a  common  plyvood,  as  a  temporary  construction  material 
at  a  construction  site  or  a  common  plywood  as  a  painted  coated 
material,  cloth  or  paper  covered  material  or  other  sheathing  niaterialg 
the  essential  qualities  of  plywood  involving  an  adhesive  strength, 
a  moisture  content  and  a  thickness  are  only  required  to  reach  to 
specified  degrees  and  other  qualities  for  wood  surface  are  frequent- 
ly regarded  as  unimportant  factor.     So,  in  numerous  cases,  it  is  not 
necessary  to  apply  a  grading  rule  to  wood  surface  of  plywood. 

Therefore,  a  lauan  plywood  having  less  than  3  mm  of  thickness  which 
occupies  a  major  quantity  of  the  plywood  used  for  above-mentioned 
purpose  is  graded  as  one  grade,  in  the  other  words,  an  approved 
grade.     This  is  different  from  other  kinds  of  plywood.     The  said 
approved  grade,  i.e.  a  standard  of  approved  quality  is  stipulated 
as  Grade  2  or  the  more  higher  grade  of  lauan  common  plywood, 

2.     In  respect  to  a  plywood  for  purpose  of  overlaying,  printing,  painting 
or  other  processing  treatments,  "the  approved  blank  board"  is  stipu- 
lated for  standard  of  quality'  and  standard  of  Grade  2  is  applied 
to  it. 

(Commentary) 

A  quality  of  lauan  common  plywood,  as  a  material  employable  to  the 
blank  board,  is  annually  increasing,  but  requisite  quality  for  a 
block  board  use  plywood  would  involve  a  very  wide  range  of  specified 
items  and  further,  the  said  specified  items  are  respectively 
different  by  kinds  and  degrees  of  processing  treatments. 
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Therefore,  it  is  nonsense  to  stipulate  a  general  grading  rule  for 
them  or  to  apply  uniformly  a  common  standard  to  them. 

Therefore,  in  respect  to  a  plywood  for  purpose  of  blank  board,  one 
grade  as  "the  approved  grade  as  blank  board"  is  only  stipulated  and 
a  standard  for  "the  approved  grade  as  blank  board"  is  stipulated 
as  Grade  2  or  the  more  higher  grade  of  lauan  common  ply\</ood. 

However,  a  required  quality  for  a  blank  board  use  plywood,  as  the 
secondary  processing  material,  would  be  of  the  adequately  higher 
level  and  the  standard  for  Grade  2  can  not  necessarily  satisfy  it. 
Moreover,  its  requirements-  for  specified  items  are  different  by 
kinds,  degrees  and  methods  of  processing  treatments  and  in  the 
viewpoint  of  production,  commodity  circulation  and  consumption,  it 
has  been  desired  to  enact  a  standardized,  intensive  specification 
for  the  said  blank  board  used  plywood. 

Therefore,  in  respect  to  a  polyester  coating  decorative  plywood 
and  a  fancy  veneered  plywood,  in  the  other  words,  in  regard  to  the 
particularly  desired  agenda,  Japan  Plywood  Inspection  Corporation 
and  concerned  industries'  Associations  and  concerned  governmental 
officials  had  scrutinized  and  drafted  "Standard  of  quality"  for 
them  and  then,  it  was  enacted  on  16  May  1966. 

At  any  rate,  above  mentioned  Standard  of  quality  is  a  result  which 
was  brought  about  by  collecting  the  maximum  common  factors  of 
various  opinions  among  concerned  industrialists,  in  order  to  adjust 
various  requirements  of  manufacturers,  sellers  and  consumers  for 
scope  of  "Japanese  Agricultural  Standard."     it  is  a  matter  of 
course  that  the  said  standard  of  quality  is  applied  on  the  basis  of 
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manufacturers  who  receive  the  inspection. 


(b)    Quality  for  back  surface  sheet 


Item 

Standard  of  quality 

ICnot  hoJ.e  and  hole 

A  maximnm  diameter  of  50  mm  or  less  for 
dropped  portion  is  acceptable. 

Decay 

IJot  conspicuous 

Open  split  or  wane 

The  open  split  or  wane  having  a  maximum 
width  of  10  mm  or  less  and  a  maximum 
length  of  50  percent  or  less  in  proportion 
to  a  length  of  plywood,  otherwise  a 
maximum  width  of  15  mm  or  less  and  a 
maximum  length  of  30  percent  or  less  in 
proportion  to  a  length  of  plywood  is 
acceptable . 

Brirter,  wrinkle 
and  flaws 

Hot  conspicuous 

Joint 

A  conspicuous  slit  for  the  joint  is  not 
acceptable . 

Processing  degree 

It  shall  be  favorably  good. 

Other  defects 

The  defects  giving  hindrance  on  utili- 
zation of  plywood  is  not  acceptable. 

(Commentary)  ■  ■ 

In  respect  to  defect  items,  standard  of  quality  and  terminological 
interpretation  for  the  quality  of  back  surface  sheet,  the 
corrrespondent  items,  standard  of  quality  and  commentary  of  terms 
for  the  quality  of  top  surface  sheet  can  be  similarly  used.  Except 
a  both  face  employable  plywood  and  a  special  blank  board  use  plywood, 
the  quality  of  back  surface  sheet  which  does  not  give  any  hindrance 
of  plywood  is  acceptable.     Except  "knot  hole  and  hole"  and  "open 
split  or  wane",  for  which  sizes  of  defects  are  specified  \rLtK 
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figures,  the  specifications  of  other  defects  for  the  quality  of  top 
surface  sheet  are  similarly  applied  to  the  quality  of  back  surface 
sheet. 


Taking  in  consideration  whether  utilization  of  plywood  is  hindered 
or  not,  the  back  surface  sheet  shall  be  scrutinized  and  judged. 

(V)    Common  Plywood,  not  admitted  in  the  Specifications  of  Article  3 
and  Article  4 

Article  5.     Common  plywood  which  is  not  admitted  in  the  specifications 
of  Article  3  and  Article  A  is  disapproved. 

(Commentary) 

It  is  a  matter  of  course  that  a  common  plywood,  not  admitted  in  the 
specifications  of  Article  3  and  Article  A  is  disapproved.  So,  this 
rule  is  manifestly  stipulated  in  this  Article  5. 

It  is  unavoidable  that  some  quantities  of  disapproved  ply^i^ood  are 
produced  in  consequence  of  inferior  quality  of  material  logs  and 
the  other  reasons. 

But,  a  plywood  plant  producing  disapproved  plywood  in  the  excess 
to  a  limited  rate  of  the  disapproval  number  in  the  following  Table 
shall  be  judged  as  a  plant  which  manages  incorrect  quality  control. 
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Graded  quantity  (sh) 

Limited  rate 
of  disapproved 
number  (%) 

Graded 

quantity  (sh) 

Limited  rate 
of  disapproved 
number  (%) 

100 

to 

124 

1.04 

900 

to 

1,099 

7.00 

125 

to 

149 

1.89 

1,100 

to 

1,299 

7 

26 

150 

to 

199 

2.82 

1,300 

to 

1,499 

7.46 

200 

to 

249 

3.67 

1,500 

to 

1,699 

7. 

63 

250 

to 

299 

4.27 

1,700 

to 

1,899 

7. 

76 

300 

to 

349 

4.73 

1,900 

to 

2,249 

7. 

92 

350 

to 

399 

5.10 

2,500 

to 

2,749 

8. 

10 

AOO 

to 

449 

5.40 

2,750 

to 

3,499 

8. 

30 

450 

to 

549 

5.76 

3,500 

to 

4,999 

8. 

54 

550 

to 

T549 

6.13 

5,000 

to 

6,999 

8. 

78 

650 

to 

749 

6.41 

7,000 

to 

8,999 

8. 

94 

750 

to 

899 

6.70 

9,000 

or 

more 

9. 

05 

(VI)    standard  Sizes 

Article  6.     Standard  sizes  of  common  plywood  are  specified  as  listed 
below: 


1.     Common  plywood  which  comprises  using  a  veneer  slieet  of  domestic 
species  as  a  top  surface  sheet. 


Length  (cm) 

Width  (cm) 

Thickness  (mm) 

91 

91 

4.0  or  6.0 

182 

91 

3.5,  4.0,  6.0,  9.0,  12.0 

213 

91 

4.0  or  6.0 

243 

122 

4.0,  6.0  or  9.0 
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2.     Common  plywood  which  comprises  using  a  veneer  sheet  of  species 
other  than  domestic  species  as  a  top  surface  sheet. 


Length  (cm) 

Width  (cm) 

Thickness  (mm) 

182 

91 

2.7,  3.0,  4.0,  5.5,  6.0, 
9.0,  12.0,  15.0,  18.0 
or  21.0 

191 

100 

2.7  or  3.0 

213 

91 

3.0,  4.0    or  5.5 

243 

122 

4.0  or  5.5 

(Commentary) 

Specifications  for  standard  sizes  are  unexceptionally  stipulated 
for  common  construction  materials,  other  than  plywood  and  thereby, 
manufacturing,  transaction  and  use  for  them  are  conveniently 
facilitated.    So,  taking  an  opportunity  on  the  present  entire 
alteration,  standard  sizes  for  the  common  plywood  were  stipulated. 

Practically,  various  sizes  of  plywood  which  are  constantly  stocked 
in  the  first  current  wholesale  shops  are  designated  as  objectives 
having  standard  sizes. 

Consequently,  if  a  consumer  requires  a  plywood  having  specified 
sizes  in  accordance  with  above  standard,  he  can  obtain  easily  it 
at  the  first  current  wholesale  shop.     Even  if  at  the  worst  case, 
he  is  not  necessarT:  to  issue  a  special  order  to  it. 

The  standard  size,   as  Japanese  characters  show  its  significance 
manifestly,  means  a  specified,  standardized  size.    Further,  if  a 
plywood  has  special  sizes  other  than  the  standard  sizes  and  can  be 
designated  as  an  objective  of  the  specification,  as  a  matter  of 
course,  it  can  be  optionally  expressed  with,  the  nark  of  "JAS," 
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SEPARATE  PARAGRAPH  I.      Testing  Method  and  Judgement 


1.    Collection  of  testing  samples 

A  sample  which  is  furnished  for  the  testing  method  is  cut  from  a 
plyvood  sheet  and  hereinafter  the  said  sample  is  called  as  a  specimen 
and  the  said  plywood  is  called  as  a  sampling  plywood. 

A  number  of  specimens  which  shall  be  collected  at  random  from 
one  lot  of  plywood  package  arc  shown  in  right  columns  of  the  following 
table  and  a  number  of  plywood  sheets  contained  in  the  said  lot  of 
plywood  package  are  shown  in  left  column  of  the  same  table.  A 
specimens  which  has  a  necessary  size  for  the  testing  method  shall  be 
cut  from  a  sampling  plywood. 


Number  of  plywood  sheets  in 
one  lot  of  plywood  package 

Necessary  number  of  sampling  plywood 

1.000  sh  or  less 

1.001  sh  to  2,000  sh 
2,001  sh  to  3,000  sh 
3,000  sh  or  more 

2  sh  or  less 

3  sh 

4  sh 

5  sh 

If  a  repeating  test  is 
carried  out,  two  multiples 
of  sampling  plywood  in 
proportion  to  the  amount 
in  the  left  column  shall 
be  extracted. 

2.    Preparation  of  the  test  pieces 

(1)    The  test  pieces  for  "Cyclic  boil,"  "Hot  and  cold  soaking  test" 
and  "Dry  adhesion  test"  shall  be  prepared  in  compliance  with 
the  following  methods.     In  this  occasion,  a  test  piece  which 
gives  aB  Influence  on  adhesive  strength  shall  be  cancelled. 

Ca)     In  respect  to  three  plies  plywood  of  veneer  core,  four 

test  pieces  shall  be  prepared  from  each  sampling  specimen  in 
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accordance  with  the  follovring  figures  A  and  B,  where  Figure 
A  is  applied  to  a  test  piece  consisting  of  top  sheet  or  back 
sheet  having  a  thickness  of  more  than  1.6  mm  and  Figure  B 
is  applied  to  test  piece  consisting  of  top  sheet  or  back 
sheet  having  a  thickness  of  1.6  mm  or  less,  or  test  piece 
which  is  not  to  form  Figure  A  by  vonecr  repture. 

In  tbis  occasion,  one  half  of  total  test  pieces  shall  be 
prepared  in  accordance  with  a  direction  of  reverse  check  of 
core  sheet  and  the  remaining  half  of  total  test  pieces  shall 
be  prepared  in  accordance  with  a  contrary  direction  to  the 
reverse  check  of  core  sheet. 


Figure  A  (Unit  :  mm) 


■s-25-9| 

25 
1 

Figure  B  (Unit 

:  mm) 

1 
1 
1 
1 

1 
1 
1 
1 
1 

t 

25 

1 

(Note)  In  case  of  softwood  veneer  is  included  in  the  composition  -of  plywood 
kerfing  shall  be  extended  two-thirds  of  the  core  ply. 

are  deiaminated  from  this  plywood  as  a  specimen  and  thereby 

a  three  plies  test  piece  is  prepared  so  as  the  said  lami- 
nated test  pieces  may  contain  any  layer  of  the  adhesion 
testing  layers.    Thus,  above  test  piece  is  prepared  in 
accordance  with  the  previous  procedure  (a) . 


(2)    For  Type  I  soak  delaminating  test,  Type  II  soak  delaminating  test, 
and  Type  III  soak  delaminating  test,  four  test  pieces  having  75 
square  ram  of  surface  area  shall  be  prepared  from  each  specimen. 


-  61  - 


(3)     For  test  of  moisture  content,  two  test  pieces  having  appropriate 
size  shall  be  prepared  from  each  specimen. 

3.    Testing  method 

(1)  Cyclic  boil  test 

The  cyclic  boil  test  shall  be  performed  in  such  manner -that  a  test 
piece  is  immersed  in  a  boiling  water  during  four  hours  and  then, 
it  is  dried  at  a  temperature  of  60°C  ±  3°C  during  tw.?nty  hours 
ar\^  further,  it  is  again  immersed  in  a  boiling  water  during  four 
hours  and  then,  it  is  dipped  into  water  at  room  temperature  until 
this  warm  test  piece  may  be  cooled  to  the  said  room  temperature; 
and  a  test  for  measuring  adhesive  strength  is  carried  out  to  the 
wet  test  piece,  in  the  other  words,  both  extreme  ends  of  the  wet 
test  piece  are  fixed  with  fastening  grips  and  a  tensile  strength 
by  600  kg/min  maximum  of  load  rate  is  applied  to  it  and  a  maximum 
strength  at  rupture  for  the  test  piece  is  measured;  and  further, 

hereinafter,  this  testing  procedure  is  similarly  applied  to  sub- 
sequent adhesion  tests. 

(2)  Hot  and  cold  soaking  test 

The  hot  and  cold  soaking  test  is  carried  out  in  such  manner  that 
a  test  piece  is  immersed  in  a  hot  water  at  a  temperature  of 
60*'C  ±  S'C  during  three  hours  and  the  warm  test  piece  is  conti- 
nuously dipped  into  water  at  room  temperature  until  it  may  be 
cooled  to  the  said  room  temperature  and  above-mentioned  adhesion 
measuring  test  is  carried  out  for  the  wet  test  piece. 
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(3)  Dry  adhesion  measuring  test 

The  dry  adhesion  measuring  test  is  carried  out  by  applying 
directly  above-mentioned  adhesion  measuring  test  to  an  untreated, 
normal  test  piece. 

(4)  Type  I,  soak  delamination  test 

The  Type  I,  soak  delamination  test  is  carried  out  in  such  manner 
that  a  test  piece  is  immersed  into  a  boiling  water  during  four 
hours  and  then,  it  is  dried  at  a  temperature  of  60°C  ±  S'C  during 
twenty  hours  and  further,  it  is  immersed  again  into  a  boiling 
water  during  four  hours  and  furthermore,  it  is  again  dried  at  a 
temperature  of  60°C  ±  3°C  during  three  hours. 

(5)  Type  II,  soak  delamination  test 

The  Type  II,  soak  delamination  test  is  carried  out  in  such  manner 
that  a  test  piece  is  immersed  into  a  hot  water  at  a  temperature 
of  70°C  ±  3°C  during  two  hours  and  then,  it  is  dried  at  a  temper- 
ature of  60''C  ±  3°C  during  three  hours. 

(6)  Type  III,  soak  delamination  test 

The  Type  III,  soak  delamination  test  is  carried  out  in  such 
manner  that  a  test  piece  is  immersed  into  a  water  at  a  temper- 
ature of  35 "C  ±  3''C  during  two  hours  and  then,  it  is  dried  at  a 
temperature  of  SCC  ±  3''C  during  three  hours. 
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Test  for  moisture  content 


The  test  for  moisture  content  is  carried  out  by  measuring  a 
moisture  content  of  a  test  piece  in  accordance  with  a  bone-drying 
weight  method.     Otherwise,  another  method,  other  than  the  bone- 
drying  weight  method,  which  can  be  manifestly  confirmed  to  measure 
a  moisture  content  of  the  objective  plywood  is  acceptable. 


Note:     The  bone-drying  weight  method  is  carried  out  in  such 

manner  that  each  test  piece  is  dried  in  a  thermostatic 
dryer  at  a  temperature  of  100°C  to  105°C  and  then, 
a  weight  of  the  said  test  piece  reaching  to  a  constant 
weight  is  measured  and  a  moisture  content  of  the  said 
,  test  piece  is  calculated  from  the  said  constant  weight 
by  applying  to  a  conventional  formula. 


Judgement  for  Testing  Results 

One  lot  of  plywood  package,  if  testing  results  for  90  percent  or  more  of 
total  test  pieces  sampled  from  the  said  lot  are  admitted  in  the  following 
standard,  is  judged  as  an  approved  lot.    But,  if  the  testing  results  for 
less  than  90  percent  to  70  percent  of  the  total  pieces  sampled  from  the 
said  lot  are  admitted  in  the  following  standard,  the  specimens,  i.e. 
sheets  of  sampling  plywood  shall  be  extracted  from  the  said  lot  and  a 
repetition  test  shall  be  carried  out  for  them  and  then  a  judgement  for 
approval  or  disapproval  shall  be  given  depending  upon  the  figures  of  the 
results  of  repetition  test. 


(I) Shear  strength  and  average  wood  failure  (%)  shall  be  equal  to  or  greater 
than  the  following  standard  values: 


Wood  species  used 
in  test  specimen 

Average  wood 
failure  (7.) 

Shear  strength 
(kg/cmM 

Hard- 
woods 

"Kaba" 

10 

"Buna",  "Nara",  "Itayakaede" , 
"Akadamo",  "Shioji",  "Yachidamo" 

9 

"Sen",  "Hoo",   "Katsura",  "Tabu" 

8 

"Lauan",  "Shina",  and  other 
•\iardwood  species 

7 

SoE  t woods 

7 

50 

 1  

6 

65 

5 

80 

A 

(Note)  In  case  of  a  test  specimen  made  up  of  a  combination  of  veneers  of 
I. (a)   different  species,   the  lowest  standard  value  of  shear  strength  of 
species  involved  shall  be  applied. 


SEPARATE  PARAGRAPH  II. 
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Note  1.     (b)     An  adhesive  strength  for  a  test  piece  in  the 
shape  of  "A"  or  "B"  in  the  Separate  Paragraph 
I.  2  is  calculated  by  the  following  formula. 
But,  for  a  test  piece  of  a  plywood  indicating 
a  ratio  of  core  sheet  thickness  in  proportion 
to  facial  sheet  thickness  as  a  rate  of  1.50 
or  more,  above  calculated  adhesive  strength 
shall  be  multiplied  with  a  coefficient  in 
the  corresponded  column  of  the  following 
same  table  which  is  variable  in  accordance 
with  tlie  ratio  of  core  sheet  thickness 
proportional  to  facial  sheet  thickness;  and 
then,  the  resulting  multiplied  figure  is 
regarded  as  the  adhesive  strength  of  the 
said  plywood. 

(Hereinafter,  the  said  ratio  of  core  sheet 
thickness  proportional  to  facial  sheet 
thickness  is  abbreviated  as  "a  rate  of 
thickness.") 


Ratio  of 

thickness 

Coefficient 

1.50 

to 

less  than 

2.00 

1.1 

2.00 

to 

less  than 

2.50 

1.2 

2.50 

to 

less  than 

3.00 

1.3 

3.00 

to 

less  than 

3.50 

1.4 

3.50 

to 

less  than 

4.00 

1.5 

4.00 

to 

less  than 

A. 50 

1.7 

A. 50 

or  more 

2.0 

(i)    For  a  test  piece  having  a  shape  of  Fig.  A 
and  a  test  piece  having  a  shape  of  Fig.  B 
to  the  cyclic  boil  test  and  the  hot  and 
cold  soaking  test  in  the  Separate  Para- 
graph I.  2.   (1),  an  adhesive  strength  is 
calculated  by  the  following  formula: 


Adhesive  strength  (kg/cm2) 


b  X  h 
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wherein  p  ±s  a  maximum  load  by  an  unit 
of  kg  in  adhesive  strength  measuring  test, 
and  b  is  a  width  (cm)  of  adherred  surface 
between  groove  and  h  is  a  length  (cm)  of 
the  said  adherred  surface. 

(ii)    For  a  test  piece  having  a  shape  of  Fig.  8 
to  the  normal  adhesion  measuring  test  in 
Separate  Paragraph  I.  2.   (1)   (a),  an 
adhesive  strength  is  measured  by  the 
following  formula: 

9  P 

Adhesive  strength  (kg/cm'^)  =  ^  ^  ^  x  0.9 

wherein  p,  b  and  h  have  the  same  signifi- 
cances defined  in  the  foregoing  formula  (a) . 


For  Type  I,  soak  delamination  test,  Type  II,  soak  delamination 
test,  and  Type  III,  soak  delamination  test,  a  non  stripped 
length,  i.e.  non  delaminated  length  in  the  same  adhered  layers 
of  the  test  piece  shall  exceed  50  mm  at  each  side  surface. 

For  the  moisture  content  test,  an  average  figure  of  moisture 
contents  in  the  test  pieces  collected  from  specimen,  i.e.,  the 
same  sampling  plywood  shall  be  a  rate  of  14  percent  or  less. 
But,  for  a  plywood  having  less  than  3  mm  of  thickness  and 
acceptable  sdhesion  degree  by  Type  III,  the  said  average 
figure  of  the  moisture  content  shall  be  a  rate  of  16  percent 
or  less. 

Note:    A  moisture  content  in  accordance  with  measurement 
of  bone-drying  weight  method  is  calculated  by 
the  following  formula: 


Moisture  content  (%) 


100 


vherein        is  a  weight  of  the  test  piece  (g) 

prior  to  a  drying  step  and  W2  is  a  bone-dried  weight, 


(Commentary) 

In  respect  to  the  testing  method  in  Separate  Paragraph  I  and  the 
judgement  for  the  testing  results  in  Separate  Paragraph  II,  the  said 
method  and  the  said  judgement  were  coincidentally  stipulated  in 
conformity  to  Export  Standard  of  Common  Plywood,   (Ministry  of  Agri- 
culture and  Forestry  and  Ministry  of  International  Trade  and  Industry, 
Ministry  Ordinance      ,  13  May  1963.).     So,  the  commentary  of  the  said 
Export  Standard  is  quoted  here  as  interpretation  and  all  cautions 
must  be  paid  on  the  following  items. 

(1)     The  item  of  "For  a  test  piece  prepared  from  a  plywood  consisting 
of  different  wood  species  of  veneer  sheets,  a  lowest  figure, 
out  of  standard  figures  of  adhesive  strengths  for  those  different 
wood  species  shall  be  adopted  for  an  adhesive  strength  of  the 
said  test  piece"  is  stipulated  in  Separate  Paragraph  II,  Judge- 
ment for  testing  results.    The  said  item  is  explained  in  such 
manner  that,  if  a  test  piece  consists  of  for  example,  a  facial 
sheet  of  Sen  and  a  core  sheet  of  lauan  and  a  back  sheet  of  Sen, 
the  lowest  adhesive  strength  of  7  kg/cm^  or  more  shall  be 
applied  to  the  adhesive  strength  of  the  said  test  piece,  because 
an  adhesive  strength  of  8  kg/cm^  or  more  is  stipulated  for  Sen 
and  an  adhesive  strength  of  7  kg/cm^  or  more  is  stipulated  for 
lauan  species. 
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(2)     Calculating  method  of  adhesive  strength  in  Separate  Paragraph 
II.  (1). 


Example: 

Degree  of  adhesive. 

Kinds  of  core: 

Wood  species  of  test  piece: 


Thickness  of  these  veneer 
sheets: 


A  ratio  of  core  thickness 
in  proportion  to  thickness 
of  facial  sheet: 

Shape  of  test  piece: 

An  adhesive  strength  (kg/cm^) 


Type  II 
Veneer  core 

Facial  sheet  (Sen) ,  core 
sheet  (lauan)  and  back  sheet 
(Sen) . 

Facial  sheet  (0.9  mm), 

core  sheet  (2.8  mm)  and  back 

sheet  (1.0  mm) 

3  :  1 
Fig.  B 


28  kg 


=  8.6 


2.5CB1  X  1.3cm 
8.6  kg/cm2  x  l.A  (coefficient)  =  12  (kg/cm2) 

12  kg/cm2  >  7  kg/cm2    Standard  figure  of  adhesive 

strength  for  lauan  veneer 


(3)    Judgement  for  testing  results 

After  finishing  various  kinds  of  tests,  judgements  for  the  said 
tests  shall  be  given  on  all  kinds  of  tests  individually. 

If  90  percent  or  more  of  test  pieces  are  admitted  in  approval 
standards  of  the  said  tests  as  a  testing  result,  all  sheets  of 
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plywood  in  the  said  inspection  lot  are  regarded  as  approved 
plywood. 

Further,  if  less  than  70  percent  of  test  pieces  alone  are  admit- 
ted in  approval  standards  of  the  said  tests  as  a  testing  result, 
all  sheets  of  plywood  in  the  said  inspection  lot  are  regarded 
as  disapproved  plywood. 

Furthermore,  if  70  percent  to  less  than  90  percent  of  test 
pieces  are  admitted  in  approval  standards  of  the  said  tests  as 
testing  results,  all  sheets  of  plywood  in  the  said  inspection 
lot  are  qualified  to  receive  repetition  tests,  in  the  other 
words,  a  necessary  number  of  sampling  plywood,  i.e.  two 
multiple  number  of  the  sampling  plywood  employed  for  the 
previous  tests  are  collected  from  the  same  inspection  lot  and 
thereby  the  repetition  tests  are  carried  out;  and  if  90  percent 
or  more  of  test  pieces  are  admitted  in  approval  standards  of 
the  said  tests,  all  sheets  of  plywood  in  the  inspection  lot 
are  regarded  as  approved  plywood  and  if  less  than  90  percent 
of  test  pieces  alone  are  admitted  in  the  said  approval  standards, 
all  sheets  of  plywood  in  the  said  inspection  lot  are  judged  as 
disapproved  plywood  and  the  more  repetitions  tests  are  not 
carried  out . 

A  moisture  content  for  a  plywood  having  less  than  3  mm  of  thick- 
ness and  Type  III  of  adhesion  degree  is  stipulated  as  a  rate  of 
16  percent  or  less.     If  this  figure  is  compared  with  lA  percent 
or  less  of  moisture  content  stipulated  for  other  plywood,  the 
said  figure  is  stipulated  as  a  lenient  standard. 
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But,  the  said  figure  is  derived  from  a  practical  investigation 
on  plywood  production  situations  and  in  these  rapidly  progres- 
sive and  remarkably  vicissitudinary  years,  it  can  not  be  con- 
sidered that  the  said  16  percent  of  moisture  content  would  be 
maintained  permanently. 

Consequently,  personnels  of  Japan  Plywood  Inspection  Corporation 
in  the  charge  of  practice  of  Grading  Rule  as  well  as  plywood 
manufacturers  as  a  matter  of  course  must  carry  out  guidance  to 
produce  plywood  having  a  moisture  content  of  14  percent  or  less. 

(5)     Other  cautious  matters  for  performing  the  tests: 

(a)  In  some  occasion,  a  regular  direction  or  a  contrary 
direction  to  reverse  check  for  a  test  piece  which  is 
employed  to  tensile  strength  test  can  not  be  manifestly 
identified.     So,  in  occasion  that  test  pieces  are  pre- 
pared from  above  plywood,  grooves  shall  be  alternately 
cut  on  top  surface  of  test  piece  and  then  on  back  surface 
of  the  test  piece. 

(b)  A  groove  cutting  procedure  for  the  test  piece  which  is 
employed  to  the  tensile  strength  test  affects  greatly 
measurement  of  tensile  strength.    So,  the  test  piece  for 
the  tensile  strength  test  shall  be  exactly  prepared  in 
accordance  with  the  standard  form. 

(c)  In  respect  to  preparation  of  test  piece  for  tensile 
strength  test,  a  test  piece  of  multi-laminated  plywood, 
other  than  three  laminated  plywood,  shall  be  prepared 
as  a  three  laminated  test  piece  so  as  all  these  three 
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laminated  test  pieces  may  contain  exhaustively  any 

optional  adherred  layer  of  the  said  multi- lamina ted  plywood. 

In  this  occasion,  four  test  pieces,  in  the  other  words  two 
test  pieces  containing  the  regular  direction  of  reverse 
check  and  another  two  test  pieces  containing  the  contrary 
direction  of  reverse  check  shall  be  prepared  for  one 
adhesive  layer  of  the  multi-laminated  plywood. 

This  preparation  procedure  is  illustrated  by  referring  to 
the  following  figure. 

5  ply       7  ply        9  ply       11  ply      13  ply      15  ply 


4x2=8 


4x3=12 


Regular  direction  of 
reverse  check  and 
contrary  direction  of 
reverse  check 


4x4=16 


4x5=20 


4x6=24 


4x7=28 


(d)  A  tensile  strength  testing  machine  which  is  fitted  with  a 
dial  scale  by  an  unit  of  1  kg  or  less  or  an  unit  of  2  lbs 
or  less  shall  be  used  as  a  rule. 

In  this  occasion,  if  a  needle  indicating  a  load  acted  on 
a  test  piece  designates  a  figure  between  one  unit  and 
another  unit  of  the  dial,  a  fraction  is  disregarded  and  a 
lower  figure  is  chosen  for  an  adhesive  strength  of  the 
test  piece. 

(e)  A  test  piece  for  a  tensile  strength  measuring  test  or  a 
moisture  content  measuring  test  or  a  soak  delamination 
shall  be  prepared  so  as  it  may  not  contain  these  defects 
such  as  knot,  decay,  pitch  pocket  or  the  like. 
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(f)  A  test  piece  for  a  tensile  strength  measuring  test  shall 
be  prepared  so  as  a  length  of  the  said  test  piece  may  be 
parallel  to  a  main  grain  direction  of  a  facial  sheet  and 
a  thickness  of  veneer  sheet  shall  be  correctly  measured 
by  a  minimum  unit  of  1/20  mm. 

(g)  In  occasion  that  an  adhesive  strength  is  calculated,  it 
shall  be  calculated  by  a  minimum  unit  of  0.1  and  a  fraction 
of  0.5  or  more  is  raised  to  1.0  and  a  fraction  of  O.A  or 
less  is  discarded. 

(h)  A  test  piece  for  a  moisture  content  measuring  test  shall 
be  prepared  so  as  it  may  have  a  weight  of  15  gram  or  more. 

(i)  A  veight  of  the  test  piece  for  the  moisture  content  measur- 
ing test  shall  be  measured  with  gram  unit  and  the  said 
weight  shall  be  measured  by  a  minimum  unit  of  0.01  gram. 

(j)    A  moisture  content  shall  be  calculated  by  a  minimum  unit 
of  0.1  and  a  fraction  of  0.2  or  less  is  discarded  and  a 
fraction  of  0.3  or  more  is  raised  to  "0.5." 

(k)     In  occasion  that  a  test  piece  for  tensile  strength  measur- 
ing test  or  soak  delamination  test  is  dried,  a  relative 
humidity  in  a  thermostatic  dryer  shall  be  considered  and 
thereby  a  thermostatic  dryer  having  a  sufficient  size  and 
an  effective  capacity,  so  as  moisture  contents  of  all 
inserted  test  pieces  in  the  said  dryer  may  be  reduced 
below  Initial  moisture  contents  is  preferably  used. 

(1)    A  delarainated  length  of  the  test  piece  as  a  result  of  soak 
delamination  test  shall  be  measured  for  total  length 
of  delamination. 

(m)    A  tape  coated  part  of  the  prepared  test  piece  for  plywood 
Type  I  is  not  regarded  as  a  defect. 
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FORMS  AND  MARKING  METHODS 
FOR 

STANDARD  CERTIFICATES  OF  PLYWOOD 

(EXCEPT  AIRCRAFT  USE  PLYWOOD) 


COMMON  PLYWOOD 


Ilir,titution  :  The  institution  is  based  on 

Ministry  of  Agriculture  &  Forestry, 
Notification  //288,  1  August  1950 

.  Intermediate  partial  Amendments  are  abbreviated  .   .  . 

Partial  Amendment  :  The  Partial  Amendment  is  enacted  by 
Ministry  of  Agriculture  &  Forestry, 
Notification  //1059,  30  September  1961 

Partial  Amendment  :  The  Partial  Amendment  is  enacted  by 
Ministry  of  Agriculture  &  Forestry, 
Notification  /f'384,  11  April  196A 


Anjendment 


The  Amendment  is  enacted  by 
Ministry  of  Agriculture  &  Forestry, 
Notification  //163,  9  February  1966 


n.  FORMS  AND  MARKING  METHODS  FOR  STANDARD 
CERTIFICATES  OF  COMMON  PLYWOOD 


Forms 

(1)  In  tlui  following  figure,  a  length  of  A  Is  specified  as 
15  mm  01-  more  and  B  is  specified  as  9/10  of  the 
length  of  A. 

(2)  In  the  same  figure,  C  is  specified  as  2.6  multiples  of  the 
length  of  A  and  D  is  specified  as  3. A  multiples  of  the 
length  of  A. 

(3)  A  height  of  letters  "JAS"  is  specified  as  3/10  of  the  length 
of  A  and  a  height  of  letters  of  "Name  of  Grading  Organi- 
zation" is  specified  as  9/50  of  the  length  of  A  and  further 
a  height  of  other  letters  is  specified  as  4/15  of  the 
length  of  A,  in  the  same  figure. 

(4)  A  width  of  lines  of  external  frame  is  specified  as  1/30  of 
the  length  of  A. 

(5)  As  typ3  of  plywood,  Type  I,  Type  II  or  Type  III  shall  be 
described  in  this  form. 

(6)  As  grade  of  plywood,  a  grade  for  quality  of  facial  sheet 
of  plywood  shall  be  described  in  this  form.    But,  for  a 
plywood  in  accordance  with  note  2,  Paragraph  2-1,  Article 
4,  the  Japanese  Agricultural  Standard  of  Common  Plywood 
(Ministry  of  Agriculture  &  Forestry,  Notification  #383), 
a  grade  of  "Blank  board"  shall  be  marked  in  this  form. 


2.    tiarking  methods 

In  each  grading  opportunity,  a  marking  label  shall  be  affixed 
or  a  marking  stamp  shall  be  given  on  an  easily  visible  portion 
of  each  plywood  sheet  or  each  plywood  package. 

(Commentary) 

Since  previous  years,  a  transaction  of  plywood  by  correct  volume 
has  been  emphasized  and  according  to  the  amendment  of  the 
Notification  in  9  February  1966,  a  marking  of  thickness  which 
has  been  desired  among  the  concerned  personnels  was  addition- 
ally stipulated  and  this  enactment  was  carried  out  from  5  March 
1966. 

Thus,  a  standpoint  which  is  able  to  guarantee  a  thickness  of 
plywood,  so  far  as  the  Standard  defines,  is  manifestly  fixed 
with  "JAS  Mark." 

A  color  and  a  size  of  certificate  can  be  optionally  chosen,  if 
an  outside  diameter  of  circle  is  in  the  excess  to  15  mm  and 
further,  an  inside  diameter  of  the  circle,  a  height  and  a 


width  for  an  external  frame  and  heights  for  letters  of  "JAS," 
letters  of  "Name  of  Grading  Organization"  and  other  letters 
have  specified  ratios  to  the  said  outside  diameter  of  circle; 
and  thus,  the  marking  can  be  given  optionally  without  limitation. 

Further,  as  a  marking  method,  a  label  or  a  stamp  can  be  op- 
tionally chosen,  but  it  goes  without  saying  that  letters  for 
the  markings  can  be  manifestly,  conf irmatively  read. 

Furthermore,  Japan  Plywood  Inspection  Corporation  is  able  to 
consider  a  colored  label  which  conforms  to  a  desirable  label 
of  merchandise  for  each  manufacturer  and  thereby,  the  said 
corporation  prints  this  colored  label  and  use  it  for  the 
marking. 

Moreover,  authorized  plants  are  able  to  design  dextrously 
"JAS  Marks"  which  are  combined  with  "Trade  mark  labels"  of 
own  companies  and  then,  the  said  authorized  plants  can  request 
to  print  them  to  Japan  Plywood  Inspection  Corporation.  In  the 
other  wotds,  the  authorized  plants  are  able  to  perform  effective 
movement  of  public  relation  by  using  an  effective  marking  of 
"JAS  Mark." 

Further,  if  a  stamping  mark  is  particularly  desired  from 
economical  viewpoint  and  operational  promptitude  such  as  re- 
vealed on  "Approved  plywood  having  2.7  mm  of  thickness,"  a 
stamp  having  "JAS  Mark"  alone  or  a  stamp  having  "JAS  Mark" 
combined  with  "Trade  Mark"  of  own  company  can  be  optionally 
used. 
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As  described  previously,  "JAS"  is  an  abbreviated  letter  of 
"Japanese  Agricultural  Standard"  and  a  purpose  for  enacting 
the  said  standard  comprises  an  improvement  of  plywood  quality, 
a  sound  management  of  its  production,  simplification  and  justi- 
fication of  its  transaction,  and  a  sound  utilisation  of  this 
finished  product. 

In  order  to  achieve  above  purpose  practically,  manufacturers, 
dealers  transacting  plywood,  and  consumers  must  understand 
well  and  use  this  standard. 

For  the  sake  of  above  mentioned  purpose,  common  plyvood  shall 
be  graded,  transacted  and  used  on  the  basis  of  "JAS"  standard. 

"JAS  Mark"  is  a  common  standard  in  a  field  of  production-Trans- 
action-Consumption.    In  the  other  words,  the  "JAS  Mark" 
expresses  manifestly  an  adhesion  degree,  a  moisture  content 
and  a  quality  of  veneer  surface  and  it  is  an  important  mark 
which  is  a  postulate  to  an  impartial  transaction  and  a  sound 
consumption  as  a  right  material  in  right  place." 

[An  Example  for  "JAS  Mark"  of  Common  Plywood] 

"JAS  Mark"  employed  currently  by  Japan  Plywood  Inspection  Corpo- 
ration.    (JAS  Mark  alone  is  employed.) 


■(1)    Label  Marking: 

(a)  A  size  of  label:    A5  ram  (Length)  x  60  ram  (Width) 

(b)  A  circle  has  15  mm  of  outside  diameter  and  0.7  mm  of  rim  width 
and  letters  for  JAS  have  A. 5  mm  of  height.    Lines  of  external 
frame  have  0.5  mm  of  thickness  and  the  said  external  frame  has 
39  mm  of  height.    A  tansversal  width  is  51  mm  and  letters  for 
Grading  Organization  have  3  mm  of  height  and  other  letters  have  . 
4  mm  of  height. 


(c)    While  color  is  used  for  all  letters  and  a  color  of  paper  except 
the  color  of  the  letters  has'  a  hue,  a  saturation  and  a  lightness 
as  shov/n  in  the  following  Table. 


Kind  of 
adhesiveness 

Standard  color 

Remarks 

Common  plywood. 
Type  I 

Common  plywood. 
Type  II 

Common  plywood, 
Type  III 

Hue : 20 ; Saturation : 4 ; Lightness : 13 
Hue : 13 ; Saturation : 4 ; Lightness : 13 
Hue : 16 ; Saturation : 6 ; Ligh  tness : 16 

Hue,  Saturation  and 
lightness  shall  be 
accorded  with  the 
Specification  of  JIS- 
Z-8901  i.e. Specifi- 
cation of  marking 
method  of  XYZ  color 
system. (JIS  means 
Japanese  Industrial 
Standard) 

Note:     In  this  occasion,  the  marking  shall  be  performed  by  the  mark 
of  Japan  Plywood  Inspection  Corporation  alone,  in  the  other 
words,  by  the  individual  mark  of  "JAS  Mark"  which  is  free 
from  Trade  mark  of  own  company. 

A  color  and  a  size  for  the  "JAS  Mark"  which  is  specified  to 
have  15  mm  or  more  of  external  diameter  can  be  optionally 
chosen  by  the  authorized  plywood  plant. 
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(2)    Stamp  Marking: 


(a)    Above  circle  has  19  mm  of  external  diameter  and  0.95  mm  of 

thickness.    The  letters  of  "JAS"  has  5.7  mm  of  thickness  and 
lines  of  external  frame  has  0.63  mm  of  thickness.    The  external 
frame  has  49.4  mm  of  height  and  64.6  mm  of  width.    The  letters 
for  Name  of  Grading  Organization  have  3.42  mm  of  height  and 
other  letters  have  5.06  mm  of  height. 


(b)    As  flesh  colored  stamp,  violet  color  is  used. 

An  organization  who  is  authorized  to  give  "JAS  Mark"  is  stipu- 
lated in  accordance  with  Standard  Law  of  Agriculture  and 
Forestry'  Commodities  and  it  is  limited  as  organizations  of 
prefectural  governments  (Tokyo  Metropolitan  Gov't  and  Hokkaido 
Prefectural  Gov't  are  included)  and  organization  of  national 
government  and  Registered  Grading  organization.  Further, 
employment  of  ambiguous  mark  which  can  not  be  discriminated 
from  "JAS  Mark"  is  prohibited. 


At  present,  Japan  Plywood  Inspection  Corporation,  a  Foundation 
alone  is  registered  in  Ministry  of  Agriculture  and  Forestry  as 
a  plywood  grading  organization  on  the  basis  of  Standard  Law  of 
Agriculture  and  Forestry  Commodities. 
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The  marking  of  "JAS  Mark"  by  the  JAS  authorized  plants  which 
is  accorded  with  authorization  directive  for  manufacturers  of 
common  plywood,  in  the  other  words,  Notification  of  Ministry 
Vice  Minister,  1f35^3,  39  Economical  Bureau  -  A,  Ministry  of 
Agriculture  and  Forestry,  12  May  1964  is  one  kind  of  the  marking 
methods  which  is  responsible  for  the  registered  grading  organi- 
zation, i.e.  Japan  Plywood  Inspection  Corporation.     This  is 
based  on  a  palliative  grading  method  in  accordance  with  Grading 
Method  of  Common  Plywood  by  Ministry  of  Agriculture  and  Forestry, 
Notification  #496,  11  May  1964. 

In  respect  to  the  marking  method  of  "JAS  Mark"  on  plywood,  it 
is  essentially  desired  to  give  the  marking  on  each  veneer  sheet, 
but  if  it  is  not  possible  to  give  the  marking  on  each  sheet  of 
"Both  surface  employable  plywood"  and  "Blank  board  plywood," 
the  marking  is  allowed  to  give  on  each  package  of  plywood. 
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List  for  Location  of  Japan  Plywood  Inspection  Corporation, 
Headquarters,  District  Offices  and  Detachments 


Date:  1  March  1972 


Nanes 

Location  (Address) 

Area  in  the  charge 
thereof 

Headquarters 

Meisan  Bldg. ,  #17-18, 
1-chome,  Nishi- 
shimbashi,  Minato-ku, 
Tokyo,  Japan 

Tel:  Tokyo  03-591-7438 

All  Japan 

Laboratory  attached  to 
Headquarters 

#409,  Nishinumata, 
Yatsuka-cho,  Soka  City, 
Saitama  Prefecture, 
Japan 

Tel:  Soka  0489-22-5671 

Hokkaido  Inspection 
District  Office 

Satsutsu  Bldg. ,  #2, 
6-chorae,  Nishi, 
KitaSjo,  Sapporo  City, 
Japan 

Tel:  Sapporo 

011-221-5603 

All  circles  in 
Ishikari,  Shiri- 
beshi,  Sorachi, 
and  Rumoi 

Kitami  Inspection 
Detachment 

Kitami  Forestry  Hall, 
2-chome,  Kita  4  jo, 
Kitami  City,  Japan 

Tel:  Kitami 

01572-3-3034 

All  circle  in 
Abashiri 

Obihiro  Inspection 
Detachment 

Obihiro  Forestry  Hall, 
//12,  9-chorae,  Minami, 
Higashi  2  jo,  Obihiro 
City,  Japan 
Tel:  Obihiro 

01552-3-4946 

All  circles  in 
Tokachi,  Kushiro 
and  Nemuro 

Asahigawa 

Inspection 

Detachment 

Asahigawa  Forestry 
Hall,  #10,  Hidari, 
Higashi  6-chome, 
1  jo,  Asahigawa  City, 
Japan 

Tel:  Asahigawa 

0166-22-0546 

All  circles  in 
Kamikawa  and  Soya 
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Names 

Location  (Address) 

Area  in  the  charge 
thereof 

Tomakomai 

Inspection 

Detachment 

Tomakomai  Forestry 
Association  Bldg. , 
//A— 4,  Suehiro— cho. 
Tomakomai  City,  Japan 

Tel:  Tomakomai 

01AA2-2-3228 

All  circles  in 
nidaK.a  and  iburi 

Hakodate  Inspection 
Detachment 

T-l^VnHi5t'P    T  tiTnT>fi*»"  Hill 

//26-11,  Wakamatsu-chc , 
Hadodate  City,  Japan 

Tel:  Hakodate 

C138-22-400A 

All  circles  in 
Toshima  and  Hiyama 

North  Eastern 
Inspection  District 
Office 

//5-16,  Kaiunbashi  Dori, 
Morioka  City,  Japan 

Tel:  Morioka 

0196-22-8033 

Miyagi  Prefecture, 
Aomori  Prefecture 
and  Iwate  Pre- 
fecture 

Akita  Inspection 
Detachment 

Forestry  Hall,  //1-9 , 
3-chome,  AkiLa  City, 
Japan 

Tel:  Akita  0188-32-5771 

Yamagata  Prefecture 
and  Akita  Pre- 
fecture 

Tokyo  Inspection 
District  Office 

Nitta  Bldg.  ,  //2-1, 
8-chome,  Ginza, 
Chuo-ku,  Tokyo,  Japan 

Tel:  Tokyo  03-571-9961 

Tokyo  Metropolitan 
and  Kanagawa, 
Saitama,  Gumna, 
Chiba,  Tochigi, 
Ibaraki,  Niigata 
and  Fukushima 
Prefectures 

Shizuoka  Inspection 
District  Office 

Shizuoka  Prefectural 
Lumber  Hall,  //lrl7, 
Sumpu-nachi, 
Shizuoka  City,  Japan 

Tel:  Shizuoka 

0542-5A-5386 

Shizuoka,  Yamanashi 
and  Nagano  Pre- 
fectures 

Nagoya  Inspection 
District  Office 

Japan  Export  General 
Merchandise  Center, 
it 2,  6-chome, 
Furusawa-cho ,  Naka-ku, 
Nagoya  City,  Japan 

Tel:  Nagoya 

052-331-1866 

Aichi,  Gifu,  Mie, 
Toyama  and  Ishikawa 
Prefectures 
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Name 

Location  (Address) 

Area  in  the  charge 
thereof 

i 

Osaka  Inspection 
District  Office 

it2Q,  2-chome,  Kita- 
jima-cho,  Sumiyoshi- 
ku,  Osaka  City,  Japan 

Tel:  Osaka 

06-685-0255 

Osaka,  Kyoto,  Shiga, 
Fukui,  Nara,  Wakayama, 
Hyogo,  Tokushima, 
Kagawa,  Ehime,  Kochi, 
Hiroshima  and  Okayama 
Prefectures 

Chugoku  Inspection 
District  Office 

^6-4,  2-chome, 
Kitahominachi ,  Imaichi- 
cho ,  Izumo  City, 
Japan 

Tel:  Izumo 

0853-21-3280 

Shimane  Prefecture 
and  Tottori  Pre- 
fecture 

Hiroshima 
Inspection 
Districe  Office 

//6-24,  1-chome, 
Tokaiichi-machi, 
Hiroshima.  City,  Japan 

Tel:  Hiroshima 

0822-32-1508 

Okayama  and  Hiroshima 
Prefectures  and  one 
part  of  Yamaguchi 

refecture,  including 
three  cities  of  Hikaru, 
Yanai  and  Iwakuni  and 
three  provinces  of 
Naka  Kumage  and 
Oshima 

Kyushu  Inspection 
District  Office 

House  Corporation, 
Kiyotaki  Bldg. , 
Kiyotaki-machi,  Moji- 
ku,  Kitakyushu  City, 
Japan 

Tel:  Moji 

093-32-3434 

Fukuoka,  Sage,  Nagasaki, 
Kumamoto,  Kagoshima, 
Miyazaki,  Ohita,  and 
Yamaguchi  Prefectures 

Hiroshima 
Flooring  Branch 
Office 

#8-42,  Nishi  3-chome, 
Ujina,  Hiroshima  City, 
Japan 

Tel:  Hiroshima 

0822-51-7996 

Okayama,  Hiroshima 
and  Yamaguchi 
Prefectures 

Matsuyama 
Flooring  Branch 
Office 

#6-3,  2-chome, 
Sanzu,  Matsuyama 
City,  Japan 

Tel:  Matsuyama 

0899-51-2222 

All  circles  in 
Shikoku 

I 
I 
I 
I 
I 
I 
I 
I 

I 


N.L.C.  -  B.N.C. 
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